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First Class Service at Minimum Expense 


The Community Automatic Exchange (C.A. X.) is 
especially designed to serve outlying exchanges. 


It needs no operators, saving their salaries. Every 
subscriber calls every other subscriber by turning the 
dial on his telephone. Toll calls are trunked to the switch- 
board at the main exchange. 


The C. A. X. gives 24-hour service, 365 days a year, 
more cheaply than you can operate a manual board for 
12 hours a day. It gives the same quick, accurate and 
reliable service at 4 A. M. as at 4 P. M. 


Automatic switches handle individual, party and 
rural lines, (ten or more stations on a line). The man 
who maintains your present equipment can maintain the 


C. A. X. 


The money you saved on dry cell renewals (Auto- 
matic Telephones use common battery) nearly equals the 
total C. A. X. operating cost. 


Tell us your requirements and let us show you how 
the C. A. X. will give first class service at minimum ex- 
pense in your outlying exchanges. 


AUTOMATIC ELECTRIC COMPANY 
CHICAGO 
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| Good Tools--Good Work 


Experienced workmen on public utilities demand 
and expect to be supplied with OSHKOSH 
Tools. And when they get them, the results 
they show pay a big return on the investment. 


OSHKOSH 


Construction Tools 
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have been used for twenty years by nearly all electric, 
telephone, telegraph and other similar companies as well 
as construction and logging contractors. More OSH- 
KOSH construction tools are used than all other brands 
combined. Every OSHKOSH tool is built with the 
painstaking care of the hammer-and-anvil workman, 
which is the way the first OSHKOSH tools were made. 
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There’s a jobber near you who will give 
you quick service. If you don’t know 
where he is, write us for his name 


Oshkosh Mfg. Company 


305 Telner St., Oshkosh, Wis. 
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Purns Express 
SWITCHBOARDS 


To Meet Every Requirement 


Various Styles of Cabinets, Unit Type 
Drops and Jacks permit any number of 
lines installed. All parts of most mod- 
ern construction. 








We have an ample stock of materials 
and can quote attractive price on a 
switchboard to meet your exact needs. 


Manufacturer 


cain Malia. 


COMPANY 
State and Guth Sts. 











Chicago, U. S. A, 














RECOMMEND AND SELL THESE 
MONEY MAKERS 











TELEPHONE BRACKETS 


The Standard Everywhere 
QUICKENS SERVICE 
SAVES CORDAGE 
PREVENTS BREAKAGE 
A SOURCE OF PROFIT 
INVESTIGATE NOW 
MANUFACTURER 
COMPANY 


State and 64th Sts. 
CHICAGO 


U.S. A. 













More Burns Brackets 
are in use than all 
other makes combined 


Patented 
eA 30, 
1918 








lt is essential that the 





efforts toward efficiency of 
telephone plant operatives 
be protected by insulated 
wire of a quality that will 
meet all service require 


nents. 


ECCO ratgrone WIRE 


THE ELECTRIC CABLE Co. 


10 East 43rd Street : : NEW YORK CITY 
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The Only Cloud on the Horizon 


ITH the return to private control in early pros- 

pect and a good many of the old difficulties 
straightened out for good, the perspective of future 
telephone operating might be considered clear of shad- 
ows but for one condition. In the past the telephone 
business, as compared with other industries, has been 
almost immune to labor trouble. It seems to be hav- 
ing its deferred innings, or outings, now. 

There appears to be a disposition on the part of 
the press and labor itself to blame Postmaster General 
Burleson for this ultra-sensitive condition manifested 
by organized labor. We see no special reason to locate 
all the responsibility in that quarter. While Mr. Bur- 
leson may have his own ideas as to collective bargain- 
ing, and some of the other cherished visions of labor 
leaders, and perhaps has acted in accordance with 
those ideas, his attitude in that respect is little differ- 
ent from that of any other employer. 

We have no intention, at this time, of attempting 


URELY from a selfish standpoint, the Victory 

Loan will have the attention of every American 
who is not out of work and poverty-stricken. It is 
probably the last time United States Government 
bonds will be offered to all comers with a guaranteed 
return of 434 per cent, or 334 per cent for those fortu- 
nates whose income warrants their concern in a tax- 
free investment. Lots of telephone operating compa- 
nies, with all their troubles, find their net revenue 
lower than that. 

It is American habit to defer action until the last 
hour, and then rush in with an energy that winds up 
the performance in triumphant success. For that rea- 
son there will be many who, when these pages reach 
them, have not yet invested in the last loan; or who 
have merely made a nominal subscription, just to be 


The Last Chance at 


any analysis of collective bargaining or any other or- 
ganization weapon, mainly for the reason that such 
discussion would be of no conceivable assistance, and 
not from any lack of argument on the subject. There 
is a feeling among some employers that labor’s atti- 
tude during war stress was not so wholly unselfish as 
was that of some other classifications of our social sys- 
tem. While that feeling remains, the employer who 
harbors it will not and cannot be as cordial to the de- 
mands of employees as he might have been. 

Mainly, it is claimed, to impress the postmaster 
general, some telephone employees are threatening a 
“general strike” at an early date. Deplorable as is 
every such ill-advised display of crude weapons, it will 
be remembered that most general strikes fall ludi- 
crously short of being anything like “general.” The 
majority of telephone employees are not organized, 
not dissatisfied, and not interested in the schemes of 
those who, self-appointed, presume to command them. 


the Best Securities 


in the action for the sake of self-respect. To those 
we would recall the fact that this is a bargain in in- 
vestments; one of the extremely few bargains that 
ever come the way of the very small capitalist—the 
man who, indeed, never before thought of himself as a 
capitalist at all. For him particularly the Victory 
Loan is Opportunity. 

If every man would forget the slight inconvenience 
of buying (really easier than the buying of almost any- 
thing else) and would picture to himself the coupons 
clipped bringing in “velvet” dollars at delightfully odd 
moments ; and finally of the day of maturity, when the 
whole sum invested comes back in cash, for all the 
world like an endowment—then the government would 
be unable to accommodate all those who would clamor 
for all the bonds they could possibly pay for. 


Remember the Big Convention Next Month 


UST a reminder that the most important conven- 
J tion ever held by the Independent telephone in- 
terests is next month—June 24—at La Salle Hotel, 
Chicago. A reminder, too, of the fact that it is not a 
convention wholly of the United States Independent 
Telephone Association; it is a meeting, called by that 
association, for ALL Independent telephone men, and 


equally significant to all of them. Selfish reasons de- 
mand the attendance of all of them; reasons of profits, 
of policies, of rates, of labor, of law, of more conditions 
than we can think of on the spur of the moment. They 
are all reasons that interest personally every Indepen- 
dent reader of these pages. The trip to Chicago for 
the convention is most important business. 











Central Union Is Bell Again 


Judge W. W. Thornton, in Superior Court at In- 
dianapolis, Ind., April 9, issued an order discharging the 
receiver of the Central Union Telephone Company for 
the state of Indiana, following a similar order issued on 
the 8th by Judge William E. Dever in the Superior 
Court of Cook County, Illinois, discharging the receivers 
for the company in Illinois. The order in both courts 
was issued after parties to the litigation appeared, re- 
questing it. 

The return of the property of the Central Union 
Telephone Company to the company ends what was prob- 
ably one of the longest receiverships involving a large 
utility ever before an Indiana court. The property of 
the Central Union Telephone Company, an Illinois cor- 
poration, doing business in Illinois, Indiana and Ohio, 
is estimated at $60,000,000. The company has been in 
the hands of receivers since January 31, 1914. 

At the time the original suit was filed in the Superior 
Court of Cook County, Illinois, asking that receivers be 
appointed to operate the company and care for its prop- 
erty during the pendency of other suits, the Central 
Union Telephone Company had a capital stock of 
$5,500,000. The American Telephone and Telegraph 
Company owned $5,250,000 of this stock and William A. 
Read and others in the state of Illinois owned the re- 
maining $250,000. 

When a meeting of the stockholders of the com- 
pany was called at Chicago in 1913, the Central Union 
company owed the American Telephone and Telegraph 
Company $35,000, and some of the stockholders proposed 
that this debt be paid by conveying the property of the 
Central Union company to the American company. 

This arrangement was opposed by the minority stock- 
holders, who believed it was simply a ruse by which the 
American company intended to obtain complete control 
of the Central Union company, and they refused to agree 
to the proposal. The majority stockholders were stead 
fast in their demands and the minority interests filed suit 
in the Illinois court asking for an injunction to prevent 
the property of the Central Union Telephone Company 
being taken over by the American Telephone and Tele- 
graph Company. They alleged that the debt was not a 
just one and that such an arrangement as the one pro- 
posed by the majority stockholders. would work out to 
the benefit of the American company and the detriment 
of the Central Union company. 

During this litigation in the Cook County Superior 
Court both parties filed an application for the appoint- 
ment of a receiver to operate the company. Accordingly 
on January 31, 1918, Judge Dever appointed three re- 
ceivers—David R. Forgan, Edgar S. Bloom and Frank 
F. Towle—to operate the company during the pendency 
of the litigation. Three receivers were appointed in 
order that both’ the majority stockholders and the minor 
ity interests might be represented, with a third neutral 
party to act as a moderator. 

The original suit filed in Cook County Superior 
Court did not come to trial until 1917, and Judge Dever 
published his decree in the case in July, 1917, in which 
he found in favor of the plaintiffs in some points and in 
favor of the defendants in others. Both parties appealed 


to the Appellate Court of Illinois and the original receiv- 
ers were reappointed to manage the Central Union Com 
pany during the pendency of the case in the Illinois Ap- 
pellate Court. 

After more delay the case was fimally tried in the 
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Burleson Recommends Return to 
Private Control! 


Postmaster General Burleson has recommended 
to President Wilson that all telephone and telegraph 
lines be returned to their private owners as soon as 
congress can enact legislation deemed necessary. 

This action was announced April 28 shortly after 
the postmaster general had disclosed that he had 
asked President Wilson to approve the immediate re- 
turn of American cable lines and hoped to have the 
cables in the hands of their owners by May 10. 

This statement was issued by Mr. Burleson: 

“The postmaster general will recommend that the 
telegraph and telephone lines be restored to their re- 
spective owners as soon as legislation can be secured 
from congress safeguarding the interests of the own- 
ers in every way that it is possible to safeguard them. 

“The information of the postmaster general as 
to the condition of the wire companies convinces him 
that it is imperative that such legislative action must 
be had before the various telephone and telegraph lines 
are returned. 

“This is not true as to the cable lines, which are 
in a condition to be returned at once.” 


higher court, which reversed the decisions of the lower 
court, with the result that the argument as to whether or 
not the Central Union company in payment for the 
$35,000 debt remained practically where it was when the 
original suit was filed in Cook County Superior Court 
in 1913. Argument on the case had been set for April 
Sth in the Appellate Court of Illinois, but instead of 
appearing for argument, attorneys for both parties asked 
that the property of the Central Union company be turned 
back to the company as it was prior to the 1913 dis- 
agreement. Accordingly, Judge Dever discharged the 
three receivers of the company in Chicago and Judge 
Thornton’s order discharging Edward H. Schmidt, re 
ceiver for the Central Union Telephone Company in 
Indiana, was issued simultaneously with an order from 
the Court of Common Pleas in Columbus, Ohio, dis 
charging the receiver of the company for Ohio. 

Following a meeting of the board of directors of 
the Central Union Telephone Company in Chicago, Frank 
Wampler, general manager of the company in Indiana, 
received an announcement Wednesday that the property 
of the company had been turned over formally to the 
company by the receivers. 

The following officers of the Central Union Tele- 
phone Company were elected at the recent meeting of 
board of directors: David Forgan of Chicago, chair- 
man; Edgar S. Bloom of Chicago, president ; Clarence L. 
McNaughton, secretary and treasurer; Edward J. Far- 
rell, assistant secretary, and John Uprichard, general 
auditor. Mr. Forgan and Mr. Bloom were two of the 
five receivers appointed by Judge Dever when the com 
pany was placed in the hands of receivers in 1914. The 
officers are the same as those who served before the re 
ceivership. 

The announcement was also made that with the ex 
ception of the receivers and their counsel and those en- 
gaged in purely receivership work, all the present em- 
ployes of the company will be retained. 
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{rlington Radio Station | 














at the Arlington Station (Figure : 
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Vodulator Installed at Arlington Station (Figure 7). 

















Experimental Radio Telephone 
Apparatus at the Montauk Station 
(Figures 3 and 4) 
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Illustration for the Article En- 
titled “Radio Telephony,’ by Messrs. 
Craft and Colpitts, Read Before the 

imerican Institute of Electrical En- 
gineers. See First Installment Be 
yinning nN Page oo). 

















Type of Vacuum 
Tube Used in Long 
Distance Radio Tele | 
phone Experiments | 





(Figure QO). 











Plan Automatic for London 


A $35,000,000 scheme to make London complete 
with automatic telephone facilities is under the consid- 
eration of a number of experts, and the British postmas- 
ter general will shortly decide as to whether the auto 
exchanges will be commenced. 

A high official of the general postoffice is quoted 
as follows: 

“We have four big telephone exchanges now on 
the stocks, one at Holborn; another, the Tower, in Park 
Lane; one at the back of Bishopsgate, and the Charter 
House exchange, now nearly built, and if the scheme 
develops it is upon these that we shall start with auto- 
matic apparatus. 

“The question is being studied from all points of 
view for economy and efficiency, to find out if it will be 
possible in reasonable time to recover the extra cost en- 
tailed. We find that the London service is so complicated 
that the difficulty which presents itself is that of run- 
ning all the lines to a central point. As this is out of 
the question, an automatic service would be arranged 
on the group system. 

“This telephone experiment would be the most colos- 
sal of its kind in the world. New York has been think- 
ing of the matter long before the war, but up to the pres- 
ent it has never done anything. 

“Our Leeds experiment, where we have 7,000 lines, 
has encouraged us a great deal, but it isa long jump from 
Leeds to London, where at present you have fifty ex- 
changes. Under such a scheme many of these would be 
done away with; there would also be a great reduction 
in operators, and consequent lessening of accommodation 
required. 

“(Operators would then only be required for three 
purposes—inquiries, trunk calls and taking money— 
though we have in use an ingenious system for taking 
the money, but it is not yet decided as to whether it is 
sound. The idea is for the used to ‘dial’ his telephone 
and on dropping the pennies in the slot the speaking 
power of the machine is restored.” 





Kansas City Merger Approved 

The Missouri Public Service Commission April 16 
issued an order authorizing the merger of the telephone 
lines of the Kansas City Home Telephone Company and 
the Southwestern Bell Telephone Company as the Kan- 
sas City Telephone Company. 

The order is effective April 25. 

The order declared that the present rates on file 
with the commission shall remain in effect until the actual 
physical merger and consolidation of the exchange plants. 

After the consolidation is completed the following 
rates will be charged : 

Susiness telephones, $8 per month for unlimited 
service ; $6 per month for single line service limited to 
1,800 local outgoing messages per year, incoming mes- 
sages free; additional messages 4 cents each or if con- 
tracted for in advance 3 cents each; $5 per month for 
single line service limited to 1,200 local outgoing mes- 
sages per year, incoming messages free, and additional 
messages 4 cents each; $3.50 for two-party line service 
limited to 860 outgoing calls, additional messages 5 cents 
each, incoming messages free. Residence telephones, $2.50 
per month; four-party select service, unlimited service, 
$3 per month; two-party line selective, unlimited service, 
and $3.50 single line unlimited. 

These rates are to remain in effect for two years 
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and the order further declares that within thirty-six 
months after the date of the order the telephone ex- 
change plants shall be consolidated into a single exchange 
property giving a unified telephone service. 


Florida Has Convention 

The twenty-second annual session of the Florida 
Telephone Association convened in Tallahassee April 18 
with representatives of twenty state exchanges in attend- 
ance. President of the association W. G. Brorein of 
Tampa called the meeting to order and presided. Hon. 
W. W. Trammell, in the absence of Mayor McCord, ad- 
dressed the visitors, welcoming them to the capital city. 
Ed. Scott of Arcadia responded in a brief address. 

The morning session was devoted to discussions of 
various problems that have arisen under government con- 
trol. There was no formal program arranged for this 
meeting, but it was an important occasion for the discus- 
sion of changed conditions in the telephone business, the 
rate question and other matters. 

The association unanimously favors the measure for 
an appropriation to the railroad commission sufficient to 
employ a competent engineer to succeed former I¢ngineer 
George B. Ames, deceased. 

For the coming year the officers of the association 
were elected as follows: President, W. G. Brorein of 
Tampa; vice-president, Dr. W. L. Moore, Tallahassee ; 
secretary-treasurer, H. R. Frazee, St. Petersburg. Mr. 
Frazee succeeds C. A. Prim of Bonifay, resigned. The 
executive committee stands as before: Ed. Scott, Ar 
cadia; R. W. Storrs, DeFuniak; E. E. Doyle, Gainesville, 
and M. E. Gruber, West Palm Beach. The next meet- 
ing place of the association has not been determined. 


Reads Message from Air 

From an airplane flying 2,600 feet over Washington, 
D. C., an army officer read President Wilson’s Victory 
Liberty Loan message to a throng of 15,000 persons, 
assembled at the south steps of the treasury, by the use 
of the wireless telephone and a newly invented sound 
amplifier. A few minutes later Admiral Sims, from the 
platform, addressed the same audience through the am 
plifier. 

The throng of government employes, dismissed from 
the capital’s opening demonstration for the loan, cheered 
the president’s message as spoken through the air and 
enunciated distinctly to them by Lieut. H. E. Metcalf, 
a radio officer in the airplane. They craned their necks 
to see the plane soaring 2,600 feet above, bearing the 
officer whose words came to them so distinctly. 


The proposal to merge the two telephone systems 
of Shreveport, La., was rejected by the citizens of Shreve- 
port at a special election held April 15. The vote was 
extremely light and rain which well throughout the morn- 
ing hours and a part of the afternoon served further to 
cut down the size of the ballot. 

The final vote was as follows: For the telephone 


‘ merger, 573; against 1,014. The total number of ballots 


cast in the referendum was 1,587. 


An authority in close touch with the situation esti- 
mates that the telephone companies of the country are 
short about 200,000,000 pounds of copper metal. The 
steel requirements of these companies also are substantial. 
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Radio Telephony 


Presented at the Convention of the American Institute of Electrical Engineers 


ADIO telegraphy has 

aroused so much 

popular interest that the main facts of its develop- 
ment to a commercial stage are known to every engineer 
and to many laymen. A detailed history of the growth 
of the art is therefore unnecessary in this paper and it is 
only for the sake of securing the proper point of view 
for a description of some recent developments in radio 
telephony that a short sketch of the fundamental prin- 
ciples involved will be presented. The work of Lodge, 
Marconi, Braun, Fessenden, Fleming, De Forest and 
many others is described in books written with this pro 
fessed purpose; in fact, a book of considerable dimen- 
sions is required to do justice to the historical side of 
the subject. These remarks are made because the pres 
ent paper is concerned almost entirely with the work of 
the Bell Telephone System in radio telephony and little 
attempt is made to trace to their ultimate origins all the 
ideas which have entered into the building of the structure 
as it is at present. 

Klectromagnetic ether waves of “radio” frequency 
were first intentionally produced and studied by Hertz, 
who was guided by the electromagnetic equations of Max 
well, constructed twenty years earlier, which predicted 
electromagnetic wave propagation and the identity of light 
and electromagentic radiation. Hertz succeeded in reflect 
ing, refracting and polarizing his waves and in producing 
interference. The waves were generated by successive 
disruptive discharges of a condenser formed by two 
halves of an extended system, or oscillator, and were 
therefore damped waves occurring in trains. At each 
discharge a damped oscillatory current flowed to and 
fro along the oscillator and consequently set up outside 
the oscillator variable electric and magnetic states which, 
according to Maxwell’s theory, were propagated as waves 
to remote regions. They were detected by means of a 
secondary circuit consisting of a nearly complete con- 
ducting ring broken by a minute spark gap. 

This was the first radio telegraph system, and al 
though Hertz was not concerned with any immediately 
practical consequences of his method of producing elec- 
trical waves, others were quick to see the commercial 
possibilities. Passing over the very extensive body of 
scientific work which was started by the researches of 
Hertz, the next notable achievements were the discovery 
by Braun of the coherer for making the waves evident, 
and the invention by Marconi of the present form of 
antenna which allows the radiation of large power by long 
waves. These two steps undoubtedly made radio teleg 
raphy a commercial possibility. 

Because of the light which is thereby thrown upon 
subsequent efforts, it is worth while to examine the situa 
tion as it existed at that time. Trains of damped waves 
were produced by the charging of the oscillator system 
to a high voltage and allowing an oscillatory discharge 
to take place after each charge. The charges occurred 
with a frequency which produced audible sounds, while 
the radiated waves were damped out in a rather small 
number of oscillations. As a result a graph of the wave 
amplitude would show a succession of violent and rap 
idly damped disturbances separated by many periods of 
no disturbance. This method of generation had two ef- 
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fects: first the average 
power radiated could be 
made large only by greatly increasing the amplitude of 
each separate train. This was limited by the voltage 
which could be allowed on the antenna and associated ap- 
paratus. Secondly, a damped wave diers so much from 
a simple harmonic wave that sharp tuning was impossible 
land the advantages known to attend its use could not 
be realized. These difficulties could both be overcome 
if a sustained wave generator of sufficient power were 
available ; consequently this was the most important tech- 
nical problem at this time and resulted finally in the de- 
velopment of the high frequency alternator and the arc 
generator. 

In the meantime it had been found that bodies, such 
as crystals, having partial unilateral conductivity, could 
be used in connection with a telephone receiver to make 
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hig. 6 Used at the Radio Experimental Station, 


Other Illustrations see Frontispiece.) 


Speech 


implifier 
Arlington, Va (For 


the signals audible. In this case what was heard was 
the note produced by the succession of wave trains, the 
effect of the crystals being to rectify the received cur- 
The rectified high frequency current varied suffi- 
ciently slowly to produce in the telephone an audible 
sound which continued as long as the key at the sending 
station was depressed. It is not necessary that the de- 
tector be completely unilateral, but only that an applied 
voltage shall produce a greater current when acting in 
one sense than when acting in the other. It was soon 
found that this method of reception employing a tele- 
phgne receiver and rectifier or detector was far better 
than that using a coherer, partly because of the greater 
sensitiveness, but more fundamentally because reception 
of an audible note by ear allows greater opportunities for 
discriminating against disturbances. 
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But with the advent of “continuous” or sustained 
waves, such a method could not be used without modifica- 
tion, because the rectified current in the telephone re- 
ceiver was either zero (when the sending key was open) 
or constant and equal to the average value of the recti- 
fied current when the key was closed. Such a flat-topped 
wave of telegraph frequency produces no audible sound 
in a telephone receiver except at the make and break. 
Two solutions of the problem thus presented were given. 
rhe first consists in breaking up the received wave into 
groups at such a rate that the group frequency is in the 
audible range. This was done by means of a commu- 
tator. The other solution, which is extremely elegant 
and useful, consists in superposing upon the received 
signal at the receiving station a locally generated wave 
of frequency slightly different from that of the received 
signal. Beats are thereby produced which are of audible 
frequency, and by rectifying this composite wave the 
current in the telephone is made to vary at any frequency 
desired. Since the local oscillator is not required to fur- 
nish an appreciable amount of power, it may be small 
and may, in fact, be combined with the tuning circuit 
of the receiver. A more important advantage is that 
the signals are amplified by this “heterodyne” method of 
receiving. 

This brief sketch brings us to the early attempts 
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Fig. 1—Modulator Schematic. 


at radio telephony. It was realized at an early date that 
a crystal rectifier, or any similar detector, in combination 
with a telephone, would produce in the telephone cur- 
rents whose amplitudes varied approximately as the am- 
plitude of the received high frequency wave; conse- 
quently if the amplitude of this wave could be varied 
at the transmitting station in accordance with speech, 
radio telephony would be possible. The receiving ap- 
paratus was therefore in existence and all that was needed 
was a means of varying the amplitude of the transmitted 
wave, that is, the amplitude of the current in the trans- 
mitting antenna. Now, in wire telephony, the amplitude 
of a direct or alternating current is so varied by means 
of a microphone, and this device was tried for radio 
telephony, the method being to insert a microphone, or a 
combination of them, in some part of the antenna cir- 
cuit traversed by high-frequency currents. This attempt 
was handicapped because of the fact that microphones, 
even when specially designed, cannot easily be made to 
carry large currents and still function properly. . Their 
use, however, suggested that it might be possible to de- 
vise somewhat similar apparatus, and as a result there 
appeared numerous voice-operated resistance-varying de- 
vices. Using methods of this kind considerable success 


was attained; thus in 1912 Vanni succeeded in telephon- 
ing 1,000 kilometers. 
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FUNDAMENTAL PRINCIPLES 


In order, however, to understand the nature of the 
telephone problem, a short discussion is necessary to 
make clear what are some of the limiting factors in the 
transmission and reception of speech. Consider first the 
simplest case of the familiar wire telephone system, 
which will be taken as a speech-actuated microphone, a 
battery and an electromagnet in series. A certain cur- 
rent, /, flows in this series circuit and preduces a pull, 
proportional to the square of the magnetic field strength, 
and consequently proportional to /*, upon the armature. 
Now let the microphone be actuated and suppose its 
design is so good that a sinusoidal variation in air pres- 
sure produces a sinusoidal variation in the carrier current 
/, Then the result of singing a pure note of frequency 
n/2 mw into the microphone will be to produce a current 
variation of amplitude k /, say, so that the currrent in 
the circuit is now 

(1 +ksin nt) / 

The force on the armature will be proportional to 
P+2kPsnnt+1/2kP?+1/2k? I cos2nt 
This is made up of a constant part, which does not sound 
the telephone, a part, 2k /* sin n t, which is a perfect copy 
of the voice, and a harmonic, 1/2 k? J/* cos 2 n t. The 
distortion is relatively less the smaller the quantity k, 
which is called the fraction of complete modulation be- 
cause if k=l, the amplitude of the carrier current is 
periodically reduced to zero. It is clear that to com- 
pletely modulate the carrier current the resistance of 
the microphone would need to vary from zero to infinity. 
This is done in telegraph sending, since the key is opened, 
but it can only be approximated with a microphone. 
There are two bad results of this incomplete modula- 
tion: The full power of the system is not used, since 
it is only the variable part which transmits signals, and 
any irregularities or ripples in the carrier current have 
a relatively greater effect the smaller the modulation, 
since they are themselves modulations. There was there- 
fore an imperative need of a resistance or current-vary- 
ing device which would produce variation comparable 

with those produced by a telegraph key. 

In our first circuit it is not necessary that the car- 
rier current be constant; thus suppose it is represented 
by J cos r t, in which 7/2 =z is a high (radio) frequency 
and hence inaudible. Upon modulation the current be- 
comes 
(1 + sin nt) 7 cos rt =T/ cos rt 

+1/2k/] sin (r-+n) t— 1/2 kI sin (r—n)t 
which defines a frequency band from r—wn to r+n. 
Thus, if speech is to be transmitted (which requires all 
frequencies to about 3,000) the high-frequency system 
must be capable of transmitting, not only the frequency 
r/2 w, but a band extending 3,000 cycles on each side of 
this frequency. This fact imposes a limit upon the sharp- 
ness of tuning allowable in carrier-wave telephony. 

The above modulated current produces in the re- 
ceiver (or an e.m.f. of this type produces in a rectifying 
detector) an effect roughly proportional to its square. 
Thus, if there is impressed at the receiver another cur- 
rent, 4 cos r ¢f, in phase with 7 cos r t, or equivalently, 
if the polarization of the receiver in the telephone case 
is made stronger. the audible frequency terms of the de- 
sired frequency will be reinforced, while those of unde- 
sirable frequency will not play so prominent a part. Con- 
sequently, the received signal will be amplified with a 
minimum of distortion. 

It is not intended to give here the theory of the mod 
ulation and detection of carrier waves, which should 
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properly be treated in a separate paper, but this very 
brief sketch has shown the importance of complete mod- 
ulation, the fact that radio telephony is concerned with 
the transmission of a high-frequency band instead of a 
single high frequency, and has indicated the possibility 
of new methods of transmission and reception. 


INTRODUCTION OF THE AUDION 

In 1906 Dr. Lee De Forest brought out a vacuum 
tube device which he called the “audion.” This was a 
very sensitive detector of electric oscillations and con- 
sisted of three electrodes in an exhausted envelope. One 
of the electrodes could be heated to incandescence with 
the result that electrons were emitted by it (the Edison 
effect). A battery connected between this electrode, as 
cathode, and another as anode resulted in a convection 
current of electrons from one to the other. Since nega- 
tive electricity only was present, current could flow in 
but one direction. This is so far the action of the Flem- 
ing valve, which also makes use of the Edison effect, 
but in the audion an epoch-making advance was made 
in that the third electrode allows us to completely con- 
trol the strength of the electron current without consum- 
ing appreciable energy at that electrode or in its circuit. 
In other words, an inappreciable amount of power ap- 
plied to the third electrode, or grid, will result in large 
changes in power in the anode circuit. Moreover, since 
the electrons have no appreciable inertia, the response 
in the anode circuit to stimuli in the grid circuit is prac- 
tically instantaneous. 

Now this kind of device is exactly what is needed 
as a repeater in telephony. It was therefore considered 
by the Bell System and it was found that, provided the 
device could be so improved as to be able to handle the 
power required for wire telephony, the audion would 
make an ideal amplifier. In 1912 our audion develdp- 
ment work was started with this in view, and the new 
device soon became a competitor of the so-called “me- 
chanical” repeater, which it is displacing. This develop- 
ment of the telephone amplifier, fortunately, required a 
considerable amount of research in the field of high vacua 
and electron emission and also a rather extensive study 
of the electrical characteristics of thermoionic tubes. 

This had two results immediately applicable to radio 
telephony. First, an application of the early studies of 
amplifying system and circuits and particularly a study 
of “singing” or freely oscillating repeater systems by Dr. 
G. A. Campbell, resulted in a successful form of ther- 
moionic oscillator, suitable for all frequencies, and sec- 
ond, through the work of Mr. E. H. Colpitts early in 
1914, there was produced a thermoionic modulation sys- 
tem giving approximately undistorted speech. Several 
related forms of modulating systems were soon after de- 
veloped by van der Bijl and others. 

3efore describing the modulator it should be re- 
marked that when one has a perfect amplifier and a per- 
fect modulator, the problem of radio telephony is solved, 
at least theoretically, for all that is necessary is to modu- 
late the output of an oscillator circuit and then, if neces- 
sary, amplify the modulated current. Or one may first 
generate oscillations of large power and modulate them 
by means of the amplified output of the telephone trans- 
mitter. It should also be remarked that a “perfect” mod- 
ulator, 7. ¢., one which may produce completely modulated 
undistorted carrier waves, is also a perfect detector of 
these waves. 

Modulator.—In order to understand the modulator, 
consider Fig. 1 in which is plotted a characteristic curve, 
C, of the audion. This curve shows the variation of 
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anode, plate or output current with grid-filament or in- 
put voltage. Now let the tube be connected as shown 
in the circuit diagram in which two voltages are im- 
pressed simultaneously upon the grid. The first of these 
is due to a telephone transmitter, T, and is sufficient to 
vary the grid voltage from zero to the value—E. The 
second is of radio frequency and smaller than that due 
to the transmitter. The total voltage on the grid will 
then be shown, as a function of time, by the corrugated 
sine curve plotted vertically. The characteristic curve 
shows us that the resulting current in the output circuit 
will be represented by the variably corrugated curve ex- 
tending to the right. The rapidly variable part of this 
curve represents a completely modulated high frequency 
current which may be led to an antenna or amplifier by 
the transformer at the right. It will be seen that the 
modulator acts essentially as an amplifier whose ampli- 
fication is not constant but varies from zero (at the point 
—F) to a maximum at the extreme right. The object 
of introducing the battery e in the grid circuit is to in- 
sure that the grid will not become positive with respect 
to the filament, for as long as it is negative no electrons 
can flow to it and there will be practically no consumption 
of power in the grid circuit. It is, however, sometimes 
desirable to allow current in the grid circuit, in which 
case the battery may be adjusted. 




















Fig. 2. Oscillation Generator Scheme. 


During the years 1912, 1913, 1914 a great deal of 
research work was carried on in connection with the de- 
velopment of the audion for telephony. There were 
many different problems involved in the manufacture of 
practical tubes which could handle the larger amounts of 
power necessary for amplifiers of telephone and radio 
currents. In the way of applications, laboratory appara- 
tus was set up for amplifying telephone currents under 
long line conditions, a study of the detecting and rectify- 
ing properties of the tubes was made, circuits were de- 
signed for inter-connecting radio and wire telephone sys- 
tems, oscillator circuits for both high and low frequencies 
were built, the audion was applied as a power-limiting de- 
vice to protect circuits, and a number of other systems of 
modulation were devised. 


FIRST FIELD TRIALS OF RADIO TELEPHONY 


In 1914 it was decided that the apparatus and methods 
developed in the laboratory were sufficiently promising to 
warrant an attempt at transatlantic telephony. 

In order that a practical demonstration of the method 
might be obtained an experimental station was construct- 
ed at Montauk, L. L., and a receiving station was con- 
structed on the roof of the Dupont Building, in Wilming- 
ton, Del. A_ trial was made on April 4, 1915, in the 
presence of Professor Millikan and Colonel Reber, as 
well as Messrs. Carty, Gherardi, Jewett and others of 
the executives of the Engineering Departments of the 
American Telephone and Telegraph and the Western 
Electric Companies. The transmission was, of course, 
one way only. These gentlemen, therefore, witnessed the 
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operation of the transmitting equipment at Montauk on 
one day and then on the following day visited the receiv- 
ing station at Wilmington and listened to the incoming 
transmission. Wire connections between Montauk and 
Wilmington permitted the listeners at Wilmington to re- 
port immediately what words they had heard, or, as on 
the second day, it permitted the speaker at Montauk to 
report what he had said. The wire connection thus ad- 
mitted of the verification of the experiment. 

Following this demonstration the range was extended 
from Montauk to St. Simons Island off the coast of 
Georgia where a receiving antenna had been erected. For 
the purpose of this experiment the radio receiving cir- 
cuit at St. Simons was connected to a telephone circuit 
leading to New York. Similarly, the radio transmitting 
equipment at Montauk was connected to a telephone line 
leading from New York. The speaker at New York 
talked over a wire circuit to Montauk, by wireless to St. 
Simons and then by wire to a listener in New York. 

The method which was used in transmission was es- 
sentially that which was followed in later experiments 
when the navy station at Arlington was used as a trans- 
mitting station. Prior to this time the inability of in- 
ventors to modulate large amounts of power in such a 
manner that the modulated current, when detected at the 
receiving station, could be obtained essentially free from 
distortion, had proven a serious limitation on the increase 
of range transmission. It had been shown, however, that 
this limitation could be overcome by the use of the audion 
amplifier and modulator. The general method proposed, 
therefore, and the method finally developed was as fol- 
lows: A small current of high-frequency was to be gen- 
erated by means of a vacuum tube oscillator. This high- 
frequency current was to be modulated, essentially com- 
pletely, by the voice current from the telephone trans- 
mitter. The resulting modulated current was to be am- 
plified, or successively amplified, by distortionless ampli- 
fiers, of the vacuum tube type, until the energy which 
it represented was sufficient for transmission from an an- 
tenna over the desired distance. 

For the production of a sustained high-frequency 
current a vacuum tube was used. With such a tube, 
provided its input and output circuits are coupled to- 
gether and one of them contains a tuned circuit, the 
operation is one of successively amplifying its own 
output. This successive amplification will result after 
a moment in the development of a steady state of 
oscillation in which there is a definite maximum of 
output current. This maximum amplitude of the gen- 
erated alternating current depends for its value upon 
the characteristics of the tube itself. An oscillation 
generator for producing alternating current is shown 
in Fig. 2. Power may be obtained from it by coupling 
loosely to the inductance of its circuit another induc- 
tance, which in turn is connected to the point where 
this power is to be utilized. 

As noted above, the study of the vacuum tube had 
also indicated that although it was possible to use 
the tube as a distortionless amplifier, it was also pos- 
sible to adjust its voltages and the impedances to which 
it was connected so as to produce a distortion of the 
input current in a manner suitable for the purposes of 
radio telephony. Under such conditions the output of the 
tube contains a component which is proportional to the 
product of such voltages as may be simultaneously im- 
pressed upon its input or grid-filament circuit. If one 


of these inputs is obtained from the oscillation generator 
just described and the other from a telephone transmitter, 
it is then possible to obtain an output which varies har- 
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monically with the frequency of the oscillation generator, 
and also varies harmonically in amplitude with the fre- 
quency of the voice current impressed by the transmitter. 

A vacuum tube, properly designed for the imped- 
ances between which it was to be connected and properly 
adjusted so as to emphasize the modulator characteristics, 
was used as a modulator in the system of transmission 
which was formally demonstrated at Montauk. To its 
input was coupled inductively the tuned circuit of the 
oscillation generator and also telephone transmitter cir- 
cuit containing a local battery. 

In order to obtain a sufficient amount of energy for 
transmission over appreciable distances, it is necessary to 
amplify the energy output of the modulator before im- 
pressing it upon the antenna. In case considerable am- 
plification is desired it may be obtained by impressing 
the voltage from the modulator upon an amplifying sys- 
tem formed by two amplifiers in tandem. It was also 
realized that amplifiers might be worked in parallel, that 
is, With their input circuits connected in parallel and with 
their output circuits connected in parallel, without intro- 
ducing disturbing interactions, provided that certain pre- 
cautions are taken. The method of amplification adopted 
for the Montauk tests and later used for the Arlington 
experiment was therefore a system of two stages of am- 
plification. At Montauk the first stage was obtained 
by a single tube and the second stage by a number of 
tubes in parallel. In Fig. 3 is shown a view of the ex- 
perimental apparatus used at Montauk. On the left in 
the foreground is a rack containing the amplifiers of the 
second stage. On the right, immediately above the bat- 
tery racks, are four boxes containing the other radio ap- 
paratus. The upper right-hand box contains the oscilla 
tion generator. The box immediately below this holds 
the modulator and its associated apparatus; the upper 
box on the left contains the vacuum tube of the first stage 
of amplification; and the box below it has a tuned circuit 
and certain controlling resistances which enter into the 
transmission system. Another view of this apparatus is 
shown in Fig. 4. On the left this is seen again 
the rack of amplifiers, but now in such a view as to show 
the vacuum tubes themselves. These tubes, which were 
similar to those later used in the Arlington demonstration, 
were especially designed for this purpose and are much 
larger than the vacuum tube amplifiers of telephone 
practice. 

EXPERIMENT 


THE ARLINGTON-DARIEN 


The tests from Montauk to Wilmington and to St. 
Simons Island were so successful that it appeared prac- 
ticable to carry the method to its logical conclusion and 
to extend the range of radio telephony to much greater 
distances. For this purpose experiments were under- 
taken in conjunction with the Navy Department. For 
the initial steps in making such arrangements and for as- 
sistance throughout the experiments, we are indebted and 
distinctly grateful to Admiral R. S. Griffin, Engineer in 
Chief, U. S. Navy; Captain now Admiral W. H. G. Bul- 
lard, Superintendent of the Radio Service, and to Com- 
mander now Captain Hepburn and Lieutenant now Com- 
mander S. C. Hooper of the Bureau of Steam Engineer- 
ing, U.S. N. 

For the purpose of these experiments a small operat- 
ing house was constructed beside the main operating 
building of the Navy Wireless Station at Arlington, Va. 
An antenna switch was provided so that the antenna 
might be connected to the Western Electric equipment in 
this experimental station. Captain Bullard also arranged 
for observers from the Western Electric Company to be 
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present at the navy stations at Darien, San Diego and 
Mare Island. The necessary apparatus was installed in 
the early summer of 1915 and preliminary experiments 
were started at once. On August 27 successful trans- 
mission was obtained to Darien on the isthmus and was 
received by Mr. R. H. Wilson of.the Western Electric 
Company and by Lieutenant R. S. Crenshaw of the navy. 

On this day Colonel Reber, Lieutenant Bryant of 
Captain Bullard’s office and G. H. Clark, radio expert of 
the Bureau of Steam Engineering, had been asked . to 
speak from Arlington in the hope that communication 
would be established with Darien. Immediately prior to 
the time these gentlemen spoke, two selections were 
played on a phonograph placed in front of the telephone 
transmitter. These were correctly recognized by W ilson 


and Lieutenant Crenshaw. Each of the visitors then 
spoke for a minute or two. The voices of the speakers 
were not familiar to the observers at Darien. Wilson, 


recognized the change in voice caused by a 
speaker and received correctly several phrases 
and some scattered words. These words were also veri- 
fied by Lieutenant Crenshaw. A report of these results 
was sent immediately from Darien by navy code to Ar- 
lington and was compared by the speakers with their 
records of their spoken words. 

The method of transmission was essentially that de- 
scribed above in connectioi with the Montauk experiment. 
The experimental station at Arlington is shown in Fig. 5. 
The transmitters used in these tests were of the ordinary 
commercial type, or of a type which was then in a stage 
of development and which it was thought might repro- 
duce more exactly some of the higher harmonics of the 
voice. A phonograph was also used for the transmission 
of music. The output of the transmitter was amplified 
in a speech amplifier of the audion type, which is shown 
in Fig. 6. The high-frequency oscillator is shown in this 
figure above the amplifier where the tuning condensers 
and the coil for coupling to the inductance are plainly 
visible. The output of this speech amplifier and of the 
high-frequency oscillator were both impressed upon a 
modulator of the vacuum tube type, shown in Fig. 7. The 
voltage of this amplifier was not, however, high enough 
for the main amplifying tubes, and it was stepped up by an 
intermediate group of amplifiers, of which six, as a rule, 
were used, which are shown at the left of the figure. The 
modulator output thus amplified was impressed upon a 
number of power tubes in parallel and then upon the 
antenna transformer shown in Fig. 8. The type of power 
tube is illustrated in Fig. 9. The amplifier tubes preced 
ing the power tube and the modulator were also of the 
same form, but were of different constants properly 
adapted to their purposes. 

The current by which the filaments were heated was 
supplied by a local power company and brought in by 
underground cable to the operating station. Alternating 
current was used for heating the filament and any 
sibility of the superposition of a 60 or 120 cycle note, 
due to the frequency of this current, was eliminated by 


however, 
change in 


pos- 


the use of a special scheme of connections. ‘The trans- 
formers which were inserted in this circuit are shown 
at the left of the door in Fig. 5. Between the plate and 


the filament of the power tube a constant voltage of about 
500 volts was impressed. It was obtained from one 
of the motor generators used by the navy in operating 
the large Poulsen arc, with which they were then trans 
mitting to Darien and other remote points. A _ large 
amount of energy, of course had to be dissipated in such 
an equipment because of the energy supplied to the fila 
ments, and a blower was installed for this purpose, as 
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shown in Fig. 10, where the racks containing the power 
tubes are also visible. At the left of this figure is the 
switchboard for operating remotely the motor generator 
set in the main station of the navy, for controlling the 
alternating current supplied to the filament, for operat- 
ing the blower, and for metering the currents used for 
lighting the plant and for similar purposes. 

The method of reception was varied from time to 
time, as it was still in process of development. In some 
cases an amplifier for the high-frequency currents was 
introduced between the detector and the tuned circuit 
which was coupled to the antenna. In some cases a low- 
frequency amplifier was inserted between the detector 
and the receivers. In some of the later experiments a 
feed back circuit was used for the detector, so that the 
detector tube itself acted as an oscillation generator as 
well as a detector. In that case the frequency of the 
oscillations was adjusted to be the same as those of the 
oscillation generator at the transmitting station. 

(To be continued. ) 


Arkansas Subscribers Revolt 

Out of more than 400 subscribers in Camden, Ark., 
it is said that less than 10 per cent are using the tele- 
phones. Citizens have subscribed for $50,000 worth of 
stock in a home telephone company. A committee in 
charge of the work expects to have experts make pre- 
liminary surveys and estimates for putting in a local ex- 
exchange. As a last resort the executive committee 
waited on officials of the Bell Company, offering a com- 
promise. The nine striking operators demanded $10 
more each per month. The citizens declared the boycott 
when the company refused. After thorough discussion 
the compromise offered to the company by the citizens’ 
committee contemplated a raise somewhat less than the 
$10 demanded by the girls, the salaries to be determined 
by averaging the wages received by other young ladies 
employed in business houses and factories. The com- 
pany declined to consider this offer, electing to stand pat 
on the situation. 

Postmaster General Burleson has ordered an investi- 
gation of the situation here. A committee forwarded 
him a statement of the matter, and Senator W. F. Kirby 
personally took the matter before him. The postmaster 
general replied by directing that a thorough investigation 
of the circumstances, including the wages paid, necessary 
living expenses, etc., be made. 

Ordinances passed by the city council providing for 
a fine of $100 per day if the telephone company attempts 
to do business without renewing its franchise, which ex- 
pired recently, requiring all poles to be removed from the 
main or front streets, under a similar penalty, and laying 
a tax of $1.50 per pole a year instead of the former tax 
of 25 cents, have raised a strong discussion. The com- 
pany takes the position that none of the ordinances can 
be enforced. 


World Wisalees Telenieaiie 


Plans for a world-wide wireless telephone system are 
being considered by the General Electric Company, ac- 
cording to a statement made by Ernst F. W. Alexander- 
son, consulting engineer of the company, in an address 
before the American Institute of Radio Engineers. 

Mr. Alexanderson said that two devices invented by 
him—the bridge receiver and the barrage receiver—would 
make possible introduction of such a system, so that busi- 
ness deals could be transacted in a few minutes by per- 
sons thousands of miles apart. 
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Official Orders 


Class D Companies Released from Direct Control of Postmaster General 


Bulletin No. 23 

HE postmaster general has this day issued an order 
te authorizing Class D telephone companies to operate 

their properties with the maximum freedom from Fed- 
eral supervision under conditions intended to secure to their 
owners full possession and control of the revenues derived 
therefrom. At the same time, he announces the intention of 
the Wire Control Board to make compensation contracts 
with Class A, B and C companies as rapidly as possible. 
Every effort will be made to complete this task at the earliest 
possible date. 

The order reads: 

; Washington, D. C., April 9, 1919. 
Order No. 2980. 

Unless and until otherwise ordered by the postmaster 
general, telephone companies, including individuals and part- 
nerships, whose gross revenues do not exceed $10,000 per 
annum, for which no form of accounts has been prescribed 
by the Interstate Commerce Commission, and which make 
no reports showing the financial condition of the business 
(that is, companies operating telephone systems falling within 
Class “D,” I. C. C. classification), are authorized to operate 
and manage their properties free from direct Federal supervi- 
sion, under license, upon conditions following: 

1. No company so licensed shall hereafter construct any 
lines or system parallel to or duplicating the lines or system 
of any other company without the approval of the postmaster 
. general, and if any company undertakes to parallel or dupli- 
cate the lines or system of a company so licensed, the latter 
shall report the facts to the postmaster general. 

2. Each company so licensed shall collect the service con- 
nection and other charges specified in Order Number 1931 
as modified by Order Number 2352, and the toll rates specified 
in Order Number 2495 as modified by Order Number 2797; 
and 

3. Each company so licensed shall put into effect, when 
required by the postmaster general, any future orders he 
may issue with respect to such licensed companies. 

4. Each company so licensed shall retain for its own use 
its gross operating revenues and shall pay all its operating 
expenses. 

5. The acceptance of the license herein provided for by 
a Class “D” company shall operate as a waiver to any claim 
it may have for compensation under the Joint Resolution 
of July 16, 1918, for the use of its lines or systems during 
the entire period of Government control, subject, however, 
to the cancellation of its license on thirty days’ notice from 
the postmaster general in case of failure of the licensee to 
observe its terms, or in case the particular telephone property 
becomes necessary for public uses or purposes. 

6. If for any reasons any Class “D” company feels that 
its interest requires its continuance under direct Federal su- 
pervision, it shall notify the postmaster general within 
6789—-TEL—ENG—Johnson 4-25 FIVE 
thirty (30) days from the date of this order, and all com- 
panies not filing such notification shall be presumed to have 
accepted and become licensees and to be bound by the terms 
and conditions herein set forth. Any such licensee company 
may, upon thirty days’ written notice to the postmaster gen- 
‘eral, have its license canceled and thereupon restore the 
status existing prior to the date of this order. 

7. If and when a Class “D” company increases its annual 
gross revenues above $10,000, it shall notify the postmaster 
general.—A. S. BURLESON, Postmaster General. 
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Comment by F. B. MacKinnon 
Vice-President United States Independent Telephone Association 


The postmaster general’s order No. 2980, dated 
April 9, is a very important order, which deserves imme- 
diate attention. It releases, under a license, class D tele- 
phone companies from direct federal supervision, except 
that the companies so licensed are to refrain from con- 
structing any lines paralleling or duplicating the lines 
of other telephone companies; are to collect the service 
connection charges and standard toll rates and are to 
obey other future orders directed to the licensed com- 
panies. 

The companies who accept this license are to waive 
all claims for a compensation and to accept their earn- 
ings as compensation. The order therefore, in effect, 
fixes the compensation of all of the companies who 
accept the license and thereby agree to its terms. Any 
company which does not want to take advantage of this 
license and compensation arrangement must notify the 
postmaster general within thirty days from the date of 
the order, otherwise the company will be presumed to 
have accepted the license and be bound by its terms. 
The license can be canceled upon thirty days’ notice 
either by the postmaster general or the licensed company. 

As the representative of the association, I have urged 
the issuance of this order, provided that at the same 
time it was issued the postmaster general should proceed 
as expeditiously as possible to enter in compensation 
agreements with all class A, B and C companies desiring 
the same. This the postmaster general has announced 
he will do. Therefore, all companies in those classes 
desiring compensation agreements should so notify the 
postmaster general immediately. 

It is my belief that the issuance of this order will 
clarify the situation and relieve the managers of the class 
D companies who have felt that they were being re- 
strained and unable to transact their business to the 
best interests of their companies. By the terms of the 
order the class D companies are now free to adjust their 
rates according to the laws of their state, the same as 
they adjusted them prior to August 1, 1918. The D 
class companies are free to carry on their regular finan- 
cial operations, make extensions to their property except 
those paralleling the lines of other companies, without 
submitting such matters to the postmaster general for 
approval. By the terms of the order prohibiting the par- 
alleling of other systems all classes of companies are 
protected and benefited. By the requirement that licensed 
companies shall collect service connection charges and 
standard toll rates, the class A, B and C companies are 
protected in their collection of those charges. 





Until June 15 to Compile Returns 
To CoLtectors oF INTERNAL REVENUE: 


In view of the short time between the date on which 
forms were available and the due date (March 15) of calen- 
dar year returns required under the Revenue Act of 1918, 
notice was given through the public press and otherwise 
that tentative returns (Forms 1031-T and 1040-T), accom- 
panied by a first installment of one-fourth of the estimated 
tax due would be accepted on that date, and that in such 
cases forty-five days would be given in which to file complete 
returns, but that interest at the rate of one-half of 1 per 
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cent per month upon the amounts by which such installment 


payments fall short of the correct amounts would be col- 
lected. 

In the case of corporations which filed Form 1031-T on 
or before Senck 15, a further extension, where needed, to 
June 15, 1919, in which to file complete returns on Form 
1120 is hereby granted, but all such corporations will be 
required to pay on or before June 15 a sum sufficient, with 
the amount paid on March 15, to equal one-half the tax due 


as shown by the return on Form 1120, together with interest 
at the rate of one-half of 1 per cent per month on any 
deficiency in the first installment. 

It is not deemed necessary to 
time beyond the forty-five days originally granted for the 
completion of personal returns, except on special request 
therefor for sufficient reasons given, but the above ruling 
as to interest on deficient installment applies to them. 

An extension of time in which to file returns of corpora- 


grant an extension of 


tions making returns for a fiscal year ended either on Janu- 
ary 31 or February 28, 1919, will on request be granted 
to June 15, 1919, but such extension shall not operate to 


extend the due date of any installment of tax after the first. 
Interest at the rate oi one-half of 1 per cent per month will 
be collected from the time the first installment would have 
been payable if the extension had not been requested. 

The time for filing returns of information (Forms 
and 1099), fiduciary returns (Form 1041), withholding re- 
turns (Form 1042, accompanied by Form 1098 and Form 
1013), returns of partnerships and personal service corpora- 
tions required by file returns on a calendar year basis, and 
all other returns required under the income tax and profits 
tax provisions of the law which are not the basis for the 
assessment of the tax, is also extended to June 15, 1919.— 
DanieL C. Roper, Commissioner of Internal Revenue. 
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Comment by Mr. McKinnon 


Under date of March 3 and March 11 we sent circular 
letters to member companies relative to the filing of income 
tax returns. We would now suggest that companies who 
have made compensation agreements with the postmaster 
general should treat the amount due the companies from the 
yovernment as compensation during the last five months ot 
1918 as non-operating income and should file as operating 
income their income for the first seven months of the year. 
But one report should be filed by the company including its 
operating and non-opcrating income in that report. 

Those companies who prior to January 1, 1919, had not 
entered into compensation agreements with the postmaster 
general should file a completed statement with the collector 

- internal revenue of the district in which the company 


operates, showing operating income, expenses, etc., for the 
entire year, just as would have been done had the govern- 
ment not taken over the supervision of the property. The 


tax should be paid by those companies as usual and a claim 
imade upon the government for its proportion covering the 
last five months of 1918. This is in conformity with the 
lause in the compensation agreement which provides that 
the companies are to pay all federal and other taxes and to 
.e reimbursed by the government for such payments. 
Suggestion has been made that companies not having 
compensation agreements should report only for the first 
seven months of the year, except those companies which during 
the last five months of the year made interest and dividend 
payments, which amounts should be classed as having been 
received from the government on account and placed in the 
ncome report as non-operating revenue. Our judgment, 
1iowever, is that such a procedure would result in unneces- 
sary confusion and in the end gain the companies nothing. 
Ve therefore do not recommend such a procedure be followed. 
Relative to the capital stock tax, which applies to all 
orporations, the following letter from the commissioner of 


nternal revenue clearly sets forth the commissioner’s ruling 
that all companies that were engaged in operation any time 
after July 1, 1918, must report and pay the capital stock 


1919: 

Receipt is acknowledged of your 
ative to the liability of certain 
whose property was taken over on 
postmaster general under authority 
resolution of Congress dated July 16, 


tax for the year ending June 30, 
“Mr. F. B. MacKinnin: 
March 26, 1919, rel 
elephone corporations 
August 1, 1918, by the 
inferred by a 

1912 


ttar ; 
etter oOo 


joint 


“In reply you are advised that capital stock tax as en- 
icted by Section 1000 of the ‘Revenue Act of 1918’ is a special 
excise tax and under Section 3237 of the Revised Statutes, 

is provided ‘that all special taxes shall become due on 
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the first day of July, eighteen hundred and ninety-one, and 
on the first day of July in each year thereafter, or on com- 
mencing any trade or business on which such tax is im- 
posed. In the former case the tax shall be reckoned for 
one year; and in the latter case it shall be reckoned propor- 
tionately, from the first day of the month in which liability 
to special tax commenced to the first day of July following.’ 

“This indicates that any corporation engaged in business 
on July 1 in any year must pay tax for the whole of that 
year. 

“It is perhaps a hardship to be compelled to pay tax 
for a whole of the year on account of the doing of business 
during only one month of the period, but the law confers 
no authority to depart from the letter of the statute. 

“This office is therefore of the opinion that corporations 
owning and operating telephone properties prior to July 1, 
1918, and continuing such operation until August 1, 1918, are 
liable for capital stock tax for the taxable period July 1, 1918, 
to June 30, 1919. 

“It is possible that there was some provision in the con- 
tract whereby the federal government in assuming control 
of the property made provision for apportioning taxes under 
such conditions or assumed responsibility, but this office is 
uninformed on this matter—J. Hagerman, Deputy Commis- 
sioner. 





Supreme Court Hears Rate Case May 5 

Upon the government’s motions the Supreme Court 
agreed to hear on May 5 arguments in test cases from 
South Dakota and Massachusetts irivolving the right of 
Postmaster General Burleson to interfere with existing 
intrastate telephone toll rates. The decision to be re- 
viewed is that by the South Dakota Supreme Court 
March 26, supported by three judges with two dissenting, 
wherein the rates put out by the director general, con- 
siderably raising long-distance telephone tolls, were 
stopped. 

The Massachusetts Public Service Commission pro- 
ceedings against the New England Telephone and Tel- 
egraph Company to compel it to disregard the new 
schedule of toll rates established by Postmaster Gen- 
eral Burleson and to return to the old rates in ex- 
istence before the telephone and telegraph wires were 
taken over by the SOveremneM. 


Judge Landis Enivies Burleson 

Federal dictation of rates for telegraph, telephone 
and railroad service within the state received a setback 
in Illinois on April 26 with Judge Landis’ decision that 
the state had the power to uphold intrastate telegraph 
rates and with the meeting of representatives of thirty- 
five states in the offices of the Illinois Public Utilities 
Commission, where all demanded a relief from federal 
control of utilities operating in the limits of the various 
states. 

Judge Landis, who took undér advisement the case 
of the Illinois Public Utilities Commission vs. Postmas- 
ter General Burleson, issued an order in favor of the 
petition of Attorney General Brundage, asking that the 
postmaster general be enjoined from enforcing the new 
telegraph rates, put into effect April 1. At the same time 
Judge Landis dissolved the injunction which he granted 
to Postmaster General Burleson against the state utilities 
commission and the attorney general’s office from inter- 
fering with the new rates. 

The opinion handed down by Judge 
part as follows: 

“It is my opinion that the question of fixing state 
rates was regarded by congress in drafting its resolutions 
as a thing which they would not leave to the president. 
The object of congress in its resolutions was to give the 
president the power to operate the wire to aid the war.’ 

In the conference the legal representatives and public 





Landis read in 
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utilities commissioners from all over the nation put their 
heads together to lay plans for instituting one of the 
most weighty legal battles that has been fought through 
the courts of the United States. 


Charles E, Elmquist of Washington, president of the 
National Association of Railroad Commissions, presided 
at the conference. He announced that he had received 
the authority from thirty-five states to sign their names 
to the brief inamicus curiz, which will be submitted to 
the United States supreme court May 5, when the case 
of South Dakota and Massachusetts, each of which pro- 
tests that Burleson overstepped his authority in arbitra- 
rily establishing telephone and telegraph rates, are heard. 

The Illinois case will probably be heard by the United 
States supreme court on the same day that the cases of 
the other states are heard. 

On the same day the supreme court will receive the 
case of North Dakota, which demands that the railroad 
commission of that state have full jurisdiction over the 
establishment of intrastate rail rates. 

In opening the conference Mr. Elmquist said: 

“All the state utilities commissions in the association 
patriotically refused to question the authority of the gov- 
ernment in establishing utilities rates during the war. 
We felt no disposition to hamper the government by 
legal tangles. But the day after the armistice was signed 
a meeting of the utilities commissioners from all states 
unanimously adopted resolutions announcing that they 
were preparing to demand a return of their rights and 
a resumption of their prerogatives.” 

The men who attended the session are: J. Q. Smith, 
attorney general of Alabama; R. P. Spencer, general 
counsel of the Public Service Commission of Missouri; 
\W. A. Dutton, chairman of the Vermont Public Service 
Commission; L. E. Stansbury, attorney general of In- 
diana; |. H. Henderson and R. P. Thompson of the lowa 
3uilding and Railway Commission; Hugh LeMaster, 
counsel of the Nebraska State Railway Commission; H. 
C. Flannery, assistant attorney general of Minnesota; F. 
S. Jackson of the Kansas Utilities Commission; George 
F. Short, assistant attorney general of Oklahoma; James 
K. Hines, counsel for the Railroad Commission of Geor- 
gia, and Commissioners W. A. Shaw and James H. Wil- 
kerson and Assistant Attorney General Mathew Mills and 
Raymond S. Pruitt of Iilinows. 





Representative Aswell Apologizes 


One of the most remarkable of recent political doc- 
uments is the apology made by Representative Aswell of 
Louisiana for the part he played in the taking over of 
the telegraph and telephone systems by the government. 
Mr. Aswell has been an honest believer in government 
ownership. He is a loyal democrat and a friend of the 
postmaster general who controls the lines, and believes 
that Burleson is doing the best he can. His statement, 
therefore, carries unusual weight. 

“T am the author,” he says, “of the resolution that 
was made the basis of the existing law taking over the 
control of the telegraph and telephone lines for the dura- 
tion of the war. I believed in it heartily and worked for 
it faithfully. But I am very frank to state that I am 
greatly disappointed and discouraged to note the increase 
of 20 per cent ordered on telegraph rates. I am not yet 
ready to admit that any such increase is justifiable or 
necessary. 

“This means the death knell to government control 
or ownership of telegraph, telephone and railroad lines. 


I owe it to my people and to congress to apologize for 
my resolution if government control means an increase 
in rates.” 


Burleson Upheld i in Texas 


Postmaster General A. S. Burleson’s power to in- 
crease telephone rates in Houston, Texas, was upheld by 
Judge George Whitfield Jack in a decision filed in the 
United States district court. Judge Jack granted the 
Southwestern Telephone Company a preliminary injunc- 
tion against the city of Houston which prevents its off- 
cials from interfering with the increased telephone rates 
as prescribed by Burleson. Judge Jack held the presi- 
dential proclamation of July 16, 1918, under which the 
government took over the telephone systems, delegated 
the rate est: ablishing power to the president and that Bur- 
leson is acting for the president. 

Mayor A. E. Amerman announced the case involv- 
ing the increased telephone rates would be appealed to 
the United States circuit court of appeals at New Or- 
leans. Mayor Amerman said pending the final settle 
ment the supreme court would probably render a decision 
which would settle the controversy 


Inj junction in Florida 


Florida is one of the states in which the postmaster 
general, as director general of telegraphs and telephones, 
has been unable to collect increases in rate on intra-state 
business. Pending a decision in the supreme court on 
an appeal from an injunction restraining them from col- 
lecting the increases, the Bell company and Independent 
companies operating in the state cannot act. The in- 
junction granted by Judge Daniel A. Simmons of Jack- 
sonville, on application by the Florida Railroad Commis- 
sion, was appealed by the postmaster general through the 
district attorney for the northern district of Florida, rep- 
resenting the government. The Independent operators 
in the state failed to join the appeal. 


Restrained in Pennsylvania 


The Commonwealth of Pennsylvania won its second 
round today in the injunction proceedings to prevent 
Postmaster General Burleson, acting as the federal op- 
erating agent of the Bell Telephone Company, from rais- 
ing’ telephone rates in the state, Judge Kunkel, of the 
Dauphin county courts, handing down an opinion in 
which he continues until a final hearing has been held 
the preliminary injunction granted against the Bell com 
pany at the preliminary hearing. 


Injunction Dissolved in Oklahoma 


The Southern Bell Telephone Company won its fight 
in the Oklahoma courts to charge alleged excessive rates 
for service promulgated by Postmaster General Burle- 
son, when the Supreme Court dissolved the Oklahoma 
county district court injunction restraining the telephone 
company from charging rates other than those fixed by 
the corporation commission. 


Alabama Court Denies Writ 


Chief Justice Anderson of the Alabama Supreme 
Court denied the injunction sought by State Attorney 
General Smith against Postmaster General Burleson, to 
prevent application of increased telegraph and telephone 
rates in Alabama. The court held the state had no 
authority in the matter. 
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Circuits with Zero Mutual Induction 


Presented at the Convention of the American Institute of Electrical Engineers 








HE method of 
i transposition as 

applied at present 
in telephone practice in 
volves balancing against 
each other fairly large 
inductive effects in ad 
jacent sections of the 
circuits. Mr. Harold S. 
Osborne has in a recent 
paper named various in- 
fluences which render it 
impossible to make the 
opposing effects com- 
pletely annul each other. 
By proper design the re 
sidual unbalances are or- 
dinarily reduced to a 
point which gives satis 
factory operation. The 
design of the transposi 
tion system is, however, 
subject to severe limita 
tions in the case where 
the telephone line is to 
parallel electric power 
circuits. Particularly, it 
is difficult to obtain 
proper co-ordination be 
tween the transpositions 
in the telephone circuits 
and the points where 
changes take place in 


BY WILLIAM W. CRAWFORD 


This paper deals with the reduction of inductive in- 
terference in telephone circuits. 

Various relative positions of two or .more circuits, in 
which the mutual inductance is zero, and the mutual capac- 
itance unbalance is approximately zero, are discussed. The 
most important case is that when the two wires of one 
circuit occupy opposite ends of one diagonal of a square, 
and the other circuit, the ends of the other diagonal. A 
phantom formed on circuits so related is nearly immune 
from external induction. 

Several forms of construction embodying this arrange- 
ment, and built largely with standard parts, are illustrated. 
In these forms, about one-third of the inductive relations 
of each physical circuit are with circuits in a position for 
approximately zero mutual inductance. The form of 
phantom transposition used automatically balances the cir- 
cuits not so related 

Calculations and tentative designs are presented to 
show that the use of these forms of construction will give 
greatest refinement of balance against induction from 
power circuits, and possibly also against cross-talk, in- 
creased flexibility in co-ordinating with the variations in 
exposure to power circuits, a simplification of the transpo- 
sition system, fewer transposition poles and transpositions, 
and when desired, the realization of a part of these ad- 
vantages with the lead compressed into less than the nor- 
mal space. The improvement is greatest in the phantoms. 

Adverse factors are the increased sensibility to cross- 
talk due to variations in sag, and the slightly increased 
capacitance of the phantoms. : 

The cost of initial construction of the proposed forms 
should not be materially higher than for the present stand- 
ard form. The cost of conversion of an existing lead to 
one of the proposed forms will be considerably greater 
than that of re-transposing the lead according to present 
practices 


ance, increasing the flex- 
ibility of design and ren- 
dering usable for tele- 
phone leads locations 
which are not permissi- 
ble in present practice. 
The idea involved is a 
very old one, and the 
aim of this paper is to 
show that it has certain 
mer its in connection 
with modern practice 
which it did not have 
before the advent of the 
phantom circuit. 

In Fig. 1 the solid 
lines represent the elec- 
trostatic equipoten tial 
surfaces due to equal 
and opposite charges on 
the parallel wires a a’. 
Placing the two wires of 
the circuit c c’ in the 
same equipotential sur- 
face as shown subjects 
both wires to the influ- 
ence of the same poten- 
tial, there is no tendency 
to induce a_ current 
around the circuit ¢ ¢’ 
If, however, a and a’ 
have like charges, the 


the degree of exposure 
to power circuits 

here are certain relative positions of two or more 
circuits composed of parallel wires, in which the electro 
static and electromagnetic co-efficients of mutual induc- 
tion are continuously zero. Between circuits so posi- 
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tioned not only should the residual effects disappear, but 
there should be no need for transposition. It seems worth 
while to inquire how far the employment of such arrange- 
ments will go toward giving greater refinement of bal 


equotentials are as 

shown by the dotted 

lines, c and c’ are un- 
equally affected. <A like situation arises with respect to 
electromagnetic induction. The lines of magnetic force 
due to a current out a and back a’,or vice versa, follow the 
same curves as shown by the solid lines in Fig. 1. For such 
currents there is no mutual inductance between a a’ and 
c c’. But for currents traveling in the same direction 
along a and a’, the lines of force follow the dotted curves, 
they link between c and c’, and induce a current around 
that circuit. 

The voice currents in the physical circuits travel 
around the circuits, but the phantom voice currents, and 
some classes of stray currents due to induction from out- 
side sources, travel along both wires in the same direction. 
Therefore, the arrangement of Fig. 1 would tend to elimi- 
nate cross-talk between the physical circuits a a’ and ¢ c’, 
but not cross-talk between these circuits and a phantom 
set up on them, nor the tendency of stray lengthwise 
currents in one physical circuit to render the other phys- 
ical circuit noisy. The latter effects are removed by trans- 
posing both circuits alike. 

The same is more or less true of every mutually 
non-inductive relative position of the two circuits except 
that shown by a a’ and b Db’, Fig. 1. Wires 6b 0b’ lie in 
the same electrostatic equipotential, or link zero flux, for 
either like or unlike charges or currents on a a’. The 
circuit a a’ is also balanced for currents or charges in 
b b’. A circuit in the position d d’ is balanced with re- 
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spect to a a’, but a a’ is only partially balanced with re- 
spect to d d’. 

If a phantom is set up on the circuits a a’ and b 0’, 
the phantom is very nearly immune from external fields. 
The average effect of an external field on wires a and a’ 
will approximately balance that on wires b and 0’, unless 
the field is very non-uniform. There is, moreover, no 
mutual induction between the phantom and its own side 
circuits—a marked contrast to present standard practice. 

The above statements are inaccurate to the extent 
that the affected wires may have unequal capacities to 





Fi, 2—Form A. 


ground, so that equal potentials induce unequal charges, 
and that the electrostatic field is distorted by the presence 
of other wires on the lead, which behave as if grounded. 
Consequently, there is no single relative position which 
will in all cases give perfect balance for both electro- 
static and electromagnetic effects. Such transpositions 
as are necessary for other reasons are sufficient to elimi- 
nate also these effects. 
Il. APPLICATION TO COMPLETE LEADS 

The practicability of applying the proposed group 
arrangement in practice will be discussed in terms of 
the forms of construction shown in Figs. 2 to 9 inclusive. 

In form A, Fig. 2, the cross-arm spacing is made 
equal to the pin spacing. Wires z and 12 form a physical 
circuit, as do the wires 2 and 17, all the other wires are 
arranged in similar groups. here is a considerable mu- 
tual induction between wires I-12 and 4-13, also between 
2-11 and 3-14. Between 1-12 and 3-14, 5-16, etc., there is 
an approach to the same relation as between a a’ and c c’, 
Fig. 1. 

There being no necessity of transposing the two 
physical circuits of a group relatively to each other, each 
group is treated as a unit in transposing relatively to the 
other groups. Special insulators or pins are not neces- 
sary to make a transposition. The wires are merely ro- 
tated around the quadrangle, for example, 7 replacing 2, 
2 replacing 12, 12 replacing 11, and 77 replacing z. For 
a physical transposition this rotation is continued in two 
spans, whereupon the two wires of each circuit are inter- 
changed, see Fig. 3. 

As shown in Table III, there is some mutual in- 
ductance between phantoms, though this is smaller than 
it is in the present system, and falls off much more rap- 
idly with distance. The amount is sufficient to require 
transposition of the nearest phantoms. For a phantom 
transposition, the wires are rotated in only one span. 
This method transposition is the same as that now used 
in polyphase power circuits. 

At the center of the span, the distance between the 
wires is reduced to 1/\/ 2 of its value at the poles, see 
dotted square in Fig. 3. 
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If existing crossarms are used to construct form 4 
or C, the central group is not quite equilateral, there being 
a greater space between the pole pins. The chief effect 
of this distortion is to introduce into this one group a 
mutual inductance between the side circuits, about equal 
to that between a phantom and each of its side circuits 
in present practice, see Tables I and III. The phantom 
transpositions, by interchanging the pin positions of the 
side circuits, balance out this mutual inductance. Con- 
siderations of type unbalance between the side circuits 
may require transposing the phantom of this group to a 
pattern having more frequent transpositions than would 
be required for the benefit of the phantom alone. 

In form B, Fig. 4, the use of present standard cross- 
arm spacing, as well as standard pin spacing, is contem- 
plated. The only alteration required to convert a present 
type lead into form B would be to re-transpose and re- 
connect the jumpers at the ends of the line. The mutual 
inductance between the side circuits, and the suscepti- 
bility of the side circuits to external induction appear, 
however, to be prohibitive, see Tables II and VII. 

Form C, Fig. 5, resembles form A, except that the 
distance between the various horizontal rows of groups 
is increased, giving electrical characteristics somewhat 
better than form 4, and better accessibility of the wires. 

In form D, Fig. 6, the aim is to provide still better 
conditions as to freedom from induction. The unsym- 
metrical center group is removed, and the spacing be- 
tween the other groups is increased. 

Form E, Fig. 7, is obtained by adding to a lead, con- 
structed in accordance with present practice, four pairs 
of wires per crossarm, the added circuits being supported 
in vertical planes on special duplex pins or brackets. The 
necessity of having the lower wires clear the crossarm 





Fig. 3—Physical Transposition 


makes the groups unsymmetrical, but without introduc- 
ing mutual inductance between the side circuits. The 
other inductive relations are affected as shown in Table I. 
The pole-pin wires may be reserved for non-phantomed 
circuits, or phantomed by the method now in use. 

One or more form E groups may be incorporated 
in a lead which is otherwise standard, giving proper at- 
tention to the co-ordination of the transpositions of the 
two different styles of construction. The form A group 
may also be constructed with duplex pins or brackets, in 
which case it becomes feasible to use this form in the 
same way as the form E. 

Form F, Fig. 8, is an idealized form £, in which the 
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groups are symmetrical. Form G, Fig. 9, bears the same 
relation to form F that form D does to form A. On ac- 
count of the small clearance between wires in form F, 
and G, standard crossarms cannot be used, and some 
special form of construction would have to be devised. 

Certain other designs, in which the form A group 
is alternated with the form E£ group, or in which the 
different horizontal rows of groups have different spac- 
ings, give zero mutual inductance between some of the 
adjacent phantoms. The possibilities presented by these 
designs have not yet been fully worked out. 

III. COMPARISONS 

In comparing the susceptibility to induction of the 
various forms it has unfortunately been possible to take 
account only of the mutual inductance, and not of the 
capacitance unbalances, because of the great labor re- 
quired to compute the latter. Probably the two effects 
will vary nearly enough in the same proportion, as be- 
tween different forms, so that the comparisons on a basis 
of inductance alone, if used with due caution, will not 
give false conclusions. Values of mutual inductance are 
given in Tables I, II and III. 

In form A, the maximum value of mutual inductance 
(that between circuits related like 1-12 and 4-13) is about 
equal to that between a phantom and one of its own side 
circuits, or between two vertically adjacent horizontal 
type phantoms, in present practice. Each physical circuit 
other than the pole-pin circuits in form A has two or 
three such relations. The pole-pin circuits have one addi- 
tional large value. In the standard form, the large value 
comes only once into each physical circuit, but three or 
four times into each phantom, except the pole-pin circuits 
and phantom. Form A therefore decreases the induction 
between phantoms at the expense of the physical circuits. 

In form C, the maximum value of mutual inductance 
is the same as in form A, but this value occurs less fre- 
quently. 

Forms D, F, and G give, on the whole, a very great 
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Fig. 4—Form B. 


reduction in mutual inductance. Forms F and G are in- 
teresting from the large number of values of zero mutual 
inductance which they afford. Most of these are due to 
the relation a a’ to d d’, Fig. 1. 

Form E has a large value of mutual inductance, 
about equal to that in the standard form, which comes 
once into each phantom and once each into half the side 
circuits. 

A summation was obtained of the inductive effects 
on each circuit of all the other circuits (Table IV and V), 
showing that the phantoms in the proposed forms are 
on the average about one-tenth as sensitive to cross-talk 
as are the side circuits. In the standard form the phan- 
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toms are twice as sensitive as the side circuits. Although 
the sensitivity of the side circuits is increased in form A, 
the reduction of the sensitivity of the phantoms is suffi- 
cient to make the average for all circuits less than in the 
standard form, despite the fact that in form A a given 
number of circuits are compressed into half the normal 
space. Such a compression of the standard form would 
result in considerable increases in the mutual inductance 
values, with consequent increase of the sensitivity to 
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Fig. 5—Form C. 


cross-talk. In form C the sensitivity of the side circuits 
is about the same as in the standard form, the improve- 
ment of the phantoms is clear again. In the other forms, 
the sensitivities of side circuits as well as phantoms are 
decreased. 


Corresponding figures (Table VII) for the sensitiv- 
ity to induction from power circuits show a similar result. 
In forms A, C, and D, the sensitivity of the side circuits 
is increased because in these forms the distance between 
the two wires of a side circuit is V 2 times what it is in 
present practice. The sensitivity of the phantoms is, 
however, neglible when the disturbing circuit is very close 
to the telephone circuit. 


On account of the shorter average distance between 
the wires in a group in the proposed forms, it is to be 
expected that the effect of accidental displacements of 
the wires from their correct positions will be greater than 
in standard practice. The unbalance produced will in 
each case be greatest between the circuits forming one 
group, and the comparison is made only on the basis of 
such circuits. (Table VI.) 

For horizontal displacements, the various forms have 
nearly the same sensitivity as standard construction. 
Horizontal displacements should be rare, because the hor- 
izontal spacing is fixed by the pin locations. 

The effective vertical spacing depends on the sag, 
and this is likely to vary. For displacements as small 
as the value assumed for comparison (root-of-mean- 
square displacement, 0.1 foot, or 0.03 meter) the effect 
is practically nil in the standard form, but in all the pro- 
posed forms it is appreciable. This is a distinct disad- 
vantage, the importance of which can be determined only 
by the aid of data from actual construction. Comparison 
with the values in Table V appears to show that unless 
the r. m. s. value of displacement is considerably greater 
than the value assumed, the total unbalance due to these 
displacements will not be more serious than the unbalance 
which occurs in standard practice due to the transposi- 
tions being located at the nearest poles, instead of at 
the theoretically correct points. The tendency of the pro- 
posed forms being to reduce the effect of inexact loca- 
tion of the transpositions, the total effect of all irregu- 








190 


larities should not be much greater than in present prac- 
tice. 

Keeping the crossarms carrying wires in the same 
groups accurately parallel is evidently essential in forms 
A, C, and D; the method of bracing illustrated in these 
forms is intended to provide for this. 

The effect of displacements of the wires on the in- 
duction from power circuits is the same in the proposed 
forms as in the standard form. 

Number of Transpositions and Number of Transpo- 
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tion Patterns.—Certain comparisons are fairly obvious be- 
tween the number of transposition patterns (types) and 
the total number of transpositions required in the stand- 
ard and proposed forms. 

The condition of zero mutual induction between a 
phantom and its side circuits does not mean that the 
three circuits cane be transposed after the same pattern. 
If that were done, each time a side circuits reversed it 
would move to the other pin position, for a given pin 
‘position it would always have the same polarity, it would 
not be balanced with respect to external induction. This 
fact is exemplified in the standard E-section in circuits 
5-6 and 15-16, which have zero mutual inductance with 
the phantom. Nevertheless, they are transposed to dif- 
erent patterns from the phantom (Table IX). 

If each circuit is to have its own transposition pat- 
tern, thirty patterns are required for the commonly used 
physical and phantom circuits on the first four arms in 
the standard form. In the proposed forms, each pair of 
side circuits being transposed as a unit, only twenty pat- 
terns would be required. 

In the E-section, 16 types of transposition pattern 
are used, and mutual inductance and capacitance unbal- 
ances as large as 5.44 microhenries per kilometer, and 3. 
micro-microfarade per kilometer, respectively, are al- 
lowed. Adopting these limits for the proposed forms per- 
mits a still further reduction in the number of patterns 
and in the number of tranpositions required. 

The effect of simultaneous phantom transpositions 
in two groups is to reverse the mutual inductance be- 
tween the circuits whose planes are at right angles, like 
1-12 and 4-13, Figs. 2, 5, or 6. Only the circuits related 
like r-12 and 3-14 are left unblanced, and the mutual 
inductance between these is small. Whenever the mutual 
inductance of two phantoms is small enough so that they 
can be transposed. to the same pattern, the same is true 
of the physical circuits. 

Fig. 10 shows a transposition system which utilized 
this fact. Four types of group transposition are used, 
denoted by I, II, III, 1V. There are only sixteen trans- 
position poles per section. The procedure in design was 
as follows: 
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Physical transpositions were inserted in all the 
groups at the odd-numbered transposition poles, balanc- 
ing the physical circuits for outside induction every eighth 
section. Next, phantom transpositions were inserted at 
the poles 2, 6, 10, and 14. This balances the phantoms 
every quarter section for sources of induction which are 
too near for the phantoms to be immune due to their 
form. As already stated, these phantom transpositions 
greatly reduce the unbalance between physical circuits. 
Poles 4, 8, and 72 remain for balancing out the induction 
between phantoms and the residual induction between 
physical circuits in the four groups. Only two phantom 
types are used, leaving the diagonally adjacent phantoms 
untransposed. It is then possible to obtain complete bal- 
ance of the four adjacent pairs of physical circuits. There 
are several ways of doing this, one of which is shown. It 
is also possible to balance the four phantoms, leaving a 
slight residual unbalanced in the diagonally adjacent pairs 
of physical circuits. 

The largest values of unbalanced mutual inductance 
in Fig. 10 are as follows: 


Form A c D I G 
Diagonally adjacent groups 
5... res 4.77 0.76 0.93 1.17 0.23 
\lternate groups in the same 
horizontal row 
Phantoms ...... eee 1.17 1.17 0.23 0).29 0.06 
Plrysica! circs...........0 1.55 1.55 0.31 0.40 0.08 


Limits in the standard E-section. 
Inductance unbalance, 5.44, capacitance unbalance, 3.0. 

The inductance unbalance is within the limit even 
for form A. The limiting value of capacitance balance 
in the /-section, however, occurs between circuits which 
are separated by a large number of intervening wires, 
the screening action of which has a large effect in re- 
ducing the capacitance unbalance. There will be very 
little screening action between the diagonally adjacent 
groups in the proposed forms, hence, in form A the ca 
pacitance unbalance between the diagnolly adjacent phan- 
toms will be much too large if Fig. 10 is used. In the 
other forms, however, the inductance unbalances are so 
far below the limit that it is probable that the capaci- 
tance unbalances are not excessive, and Fig. 10 can be 
used. 

Fig. 11 shows a system in which the mutual induct 
ance between the diagonally adjacent phantoms is elimi- 
nated. The method of design was the same as in Fig. 10, 
except that physical balance was obtained between hori- 
zontally and vertically adjacent groups at the outset, giv 
ing the necessary added flexibility to permit the transpo- 
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Fig. 7—Form E 


sitions on poles 4, 8, and 72 to completely balance the 
four groups. In this case, the maximum balance is be- 
tween alternate groups in the same horizontal row. Fig. 
11 is apparently suitable for use with form A. By using 
a slightly larger number of transpositions, with the same 
number of transposition poles, non-adjacent groups can 
he completely balanced if desired. 

The extension of Figs. 10 and 11 to more than forty 


























May, 1919 
wires is a matter only of repeating the same system, ad- 
ditional transposition poles are not necessary. 

obtained by a systematic 
study of all the possibilities, but rather by a logical proc- 
from the assumed conditions, to which method the 
proposed form of construction appears to be favorable. 
The designs are of a tentative nature, and are intended 
merely as illustrations of the possibilities of the proposed 
forms. 

In standard practice, a distinction is drawn between 
the effect of distant and near disturbing circuits, on ac 
count of the effect of the phantom transpositions in shift 
ing the pin positions of the physical circuits. In Figs. 
10 and 11 this effect does not need to be considered, since 
each section of physical circuit between two phantom 
transpositions is completely balanced for external induc- 
tion. The distinction between near and distant circuits 
is in the proposed forms based on the phantoms, the bal- 
ance of which with respect to distant circuits is not de 
pendent on transposition. 


These designs were not 


ess 


COMPARISONS OF DESIGNS FOR TRANSPOSITION SECTIONS. 
Standa r sed 
sectior } 
No. f transpositior 
poles per section 
First 40 wires 
Additional wires 64 
N ) of tr insposit ns 
per section, 40 wires 288 14] 79 
Wires cut 876 564 716 
Balanced t distant Eighth-section Fighth-section Eighth-section 
non-transposed circuits 
every Eighth-sectior Eighth-section Eighth-section 
Balanced to nea non 
ansposed circuits, every Half-section Quarter-section.| Quarter-section 
Balanced distant, Twosuccessive, Single half Two successive 
3-phase power uits for half-mile barrels. mi le barrels. half-mile barrels. 
a & yr 12 6, or 12 3, 6, or 12 
mile barrels mile barrels mile barrels 
J ea Quar Quarter or half Quarter - mile 
ase power circuits for/barrels, 12-mile mile barrels, 6 or barrels, 6 or 12 
varrels 12-mile barrels. |mile barrels 
S-poles, half 
Neutral tor dis S-pole S-poles section points. 
iti ties I elephone 
ead ali a ae 
B ilf-section, equal to Fig. 10 for a whole section 


lhe permissible locations for discontinuities of the 
telephone lead depend a good deal on the form of con- 
struction. For example, a form D lead transposed by 
Fig. 10 or 11 could be discontinued at a half-section, or 
even at a quarter-section point, with only a very slight 
resultant unbalance. 

Provision for 
non-phantomed circuits occur in 
treated in the same manner as 


Von-Phantomed Circuits —Where 
pairs, they may be 
phantomed circuits, ex 
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cept, possibly, in the case of circuits which have trans 
mitters of large output, in which the unbalance due to 
sag variations may make it undesirable to associate the 
circuits in groups of the proposed form. Each single 


non- phantomed circuit will have to occupy the space ap- 
propriate for a group. If there are only a few such 
circuits, the loss of space will be small, for a larger num- 
ber, one or more crossarms of standard construction 
may be incorporated in the lead. 
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Effects of the Constants in the Circuits.—The capaci- 
tance of the phantoms is about 30 per cent greater in 
the proposed forms than in present practise, and the in- 
ductance correspondingly less. The change in the con- 
stants of the side circuits is very slight. 

Cost.—On account of the necessity of re-spacing the 

crossarms, or of providing special insulator supports, 
the cost of converting from the standard form to one of 
the proposed forms is evidently in general considerably 
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greater than that of re-transposing a standard form lead. 
The cost of converting to form £ with an increased num- 
ber of circuits may in some cases be less than that of pro- 
viding the additional circuits by the standard method. 

For initial construction of forms A or C there would 
apparently be no increased cost for materials, and a sav- 
ing in the cost of transposing. Form D presents a slight 
increased cost of materials, due to the increased number 
of crossarms per circuit-mile. 

IV. CONCLUSIONS 

The anticipation that the use of the proposed forms 
of telephone line construction and transposition under 
exposed-line conditions will give greater refinement of 
balance and increase the flexibility in co-ordinating with 
transpositions and discontinuities of the disturbing cir- 
cuits, particularly, when the telephone circuits are phan- 
tomed, appears to be justified. 

The proposed forms appear to be especially well 
adapted for use on joint pole lines and in other cases of 
severe or irregular exposure. Obviously, they affect only 
the particular phases of inductive interference for which. 
transposition is a remedy. The worst effect of severe 
exposure to power circuits is that of the high longitudinal 
electromotive forces and currents induced in the tele- 
phone circuits when an adjacent power circuit operates 
normally with a ground return, or is_ accidentally 
grounded. The increased balance of the open-wire cir- 
cuits afforded by the proposed forms should permit op- 
erating with larger values of longitudinal currents than 
in the standard form, except where the limiting value 
of the current or e. m. f. is determined by conditions 
of safety, or by the balance of the terminal apparatus. 

Present-type phantoms are often used as parts of 
longer lines, despite the fact that they are considerably 
more susceptible to noise and cross-talk than are the phys- 
ical circuits, and that a given amount of noise is of 
greater importance in the longer circuit. The proposed 
forms in which the phantoms are relatively immune from 
disturbances bring the desirable qualities of noiselessness 
and good transmission together in the circuits where they 
are most needed. 

Form A is for use in new construction where space 
limitations are extreme. 

Form C permits an appreciable saving of space, with 
a good degree of balance, a saving in the number of 
transpositions and transposition poles, and increased flex- 
ibility in the location of distcontinuities in power circuits, 
as compared to the standard F-section. 
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Form D gives a considerable reduction of type un- 
balance and unbalance due to unequal transposed lengths, 
with a slight increase of cost, as compared to form C. 

Partial or complete conversion to form E recom- 
mends itself when it is desired to route one or more high- 
rade phantom circuits through locally adverse conditions, 
or where it is desired to add a few circuits to the lead 
under conditions of limited space. Partial conversion to 
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Y—physical transposition. 

A—phantom transposition, right-handed. 

L—phantom transposition, left-handed. 
form 4, C, or D, may also be effected; in these forms 
the phantoms have better balance than in-form E. Such 
conversion is, of course, conditional on the ability of 
the crossarms to support the additional weight. 

Forms F and G promise the highest degree of bal- 
ance of all the forms shown, but would probably not be 
considered in the present state of the art on account of 
the special construction required. 

Vv. NUMERICAL VALUES AND METHODS OF CALCULATIONS 


a. Mutual Indutance.--The calculations were made 
on the basis of a spacing between the pole pins equal 
to that between the other pins, except in forms D and G, 
where the distance between groups was made _ uni- 
form. The order of magnitude of the differences due 
to these assumptions is indicated in Table I. Where the 
differences are large enough to affect the comparisons 
appreciably, allowance has been made for them. 

From the values given in Tables I, II and III, the 
mutual inductances of most of the other pairs of cir- 
cuits can be found by determining to which of the cir- 
cuits given in the table their relative location is similar. 

TABLE I 


EFFECT OF ASSUMPTION AS TO SPACING 


Mutual inductance, microhenries 
per kilometer 


Circutts 
Actual Assumed 
Standard Form 
1—2 and S-—6 —16.00 —12.92 
1—2 and 910 —2.92 —3.16 
Forms A and C 
5-16 and 6-15 —115.08 0 
Phants. 3-14-4-13 and 5—16-6-15 
Phants. 3-14-4-13 and 7-18-8-17 
Forms E and F Form E Form F 
1—2 and 13-14 —15.58 0 
Phant, and its own vertical side 122.38 0 
Phants. 1-2-11-12 and 3—4—13-14 
Phants. 1-2-11-12 and 21-22-31-—32 
b. Summated Effects of Unequal Transposed 


Lengths and Type Unbalance—The summation of these 
effects was obtained as follows: 

Assume a given circuit to be affected by equal values 
of current J and equal unbalanced lengths / in all the 
other circuits. The voltages induced will be 

E, = — jM, ow, I, 1 


E, = — etc. jM, o, I, l 
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and if the frequencies are nearly equal, the energies in- 
duced in the first circuit by the various other circuits 
will be proportional to 
E.*, Hi." etc. 
rhe total energy will be preportional to = E*, or, since 
j I w lis assumed to be constant, to 3 M*. = M? is there- 
fore a measure of the total sensitivity of the circuits to 
TABLE II. 
MUTUAL INDUCTANCES BETWEEN PHYSICAL CIRCUITS. 
Microhenries per Kilometer. 
Form of construction 
Present Proposed 
A 
Effect on physical circuit 


ie i-ié 


B D I G 
; 1-12 1-12 1—2 1-2 
Of Circ M Of Circ. M M M Of Circe M M 
3-4 57.54 2-11 0 277.3 0 11-12 0 0 
5-66 —12.92 3-14 22.31 140.2 4.82 3-4 —57.54 23.55 
7-8 —5.64 4-13 102.17 —81.1 44.63 13-14 0 0 
9-10 —3.16 5-16 1.55 38.7 wae 5-6 -——12.92 ~5.63 
11-12 44.63 6-15 25.03 57.5 race ae 0 — 
13-14 1.55 7-18 0.31 17.1 0.31 7-8 ~5.64 —5.64 
15-16 5.92 8-17 11.11 60.4 11.11 17-18 0 0 
17-18 —4.02 9-20 0.09 9.5 0.07 9-10 3.1¢ 2.47 
19-26 —2.61 10-19 6.26 15.3 4.93 19-20 0 0 
21-22 12.12 21-52 22.31 —32.5 4.82 21-22 44.63 21.08 
23-24 6.07 22-31 —102.17 —69.7 —44.63 31-32 0 0 
25-26 4.03 23-34 —57.54 —57.5 —23.55 23-24 1.55 0.30 
27-28 —1.54 34-33 0 —28.4 0 33-34 25.04 11.11 
29-30 —1.49 25-36 —16.25 —25.6 +». 25-26 —5.92 ay 
31-32 5.48 26-35 11.99 1.4 «e+ 35-36 —8.01 eed 
33-34 3.98 27-38 —6.92 —9.3 —6.17 27-28 —4.02 —2.66 
35-36 1.52 28-37 8.00 7.8 5.33 37-38 —3.00 —3.56 
37-38 0.01 29-40 -2.72 —3.2 —2.66 29-30 —2.61 —1.78 
39-40 —0.56 30-39 5.19 7.6 3.55 39-40 —1.38 —1.25 
Effect on 2-11 ore 2-11 11-12 11-12 
Of M M Of M M 
26-35 15.69 eden sae. ane 3.12 1.78 
28-37 6.06 Ye 7.05 25-26 6.06 =F 
30-39 2.81 tee 2.67 27-28 ee 5.48 
Form C. First row like Form A. Second row: 
Effect on 1-12 1-12 2-11 
Of M Of M Of M 
21-32 4.82 26-35 4.46 24-33 26.83 
22-31 44.63 27-38 7.17 28-37 7.05 
23-34 ~30.15 28-37 5.33 26-35 14.84 
24-33 —11.78 29-40 —3.60 30-39 3.61 
25-36 —15.93 30-39 4.13 


electromagnetic induction from the other circuits. For 
a complete result, of course, a like value for electrostatic 
induction should be obtained. 

x M* may be taken for each pair of circuits on the 
lead, and the average per circuit or per group taken 
as representing the whole system. 

The induced e. m. f. or current due to type unbal- 
ance is, for a given relative transposition type, also pro- 


portional to the co-efficient of mutual induction. 3 M? 
TABLE III. 
MUTUAL INDUCTANCE BETWEEN PHANTOMS AND BETWEEN 
PHANTOMS AND PHYSICAL CIRCUITS. 
Microhenries per Kilometer. 
Form of construction 
Present Proposed 
A D F 7 
Effect on phantom 
aes 1-12-2-11 1-2-11-12 
Of ] Of M Of Oo M 
Phantom Phantom Phantom ae oe . 
5-16 -60.02 3.13 -17.8¢ -3.64 3-14 4.77 0.93 
Re mo a 5-15 —1.17 ror 5-16 0.29 oes 
-14 .34 7-17 —0.23 —0.23 7-18 0.06 , 
17-20 18.88 9-19 —0.08 ).04 9-20 0.03 
21-24 41.35 21-31 -17.86 3.64 21-32 4.77 0.93 
25-36 19.90 23-33 4.77 0.93 23-34 —1,17 -0.23 
27-30 -5.34 25-35 0.21 dare 25-36 —0.05 bees 
31-34 20.38 27-37 -0.05 9.04 27-38 0.02 0.01 
37-40 2.28 29-39 —0.63 0.01 29-40 0.01 0.003 
Of Phy Of Phy Of Phy 
Circ. Circ. Circ. 
1-22 109.86 1-12 0 0 1-2 0 0 
3-4 109.86 2-11 0 0 11-12 0 0 
5-6 —58.78 3-14 29.39 8.12 3-4 14,32 3.9€ 
7-8 -28.77 4-13 —29.39 -8.12 13-14 0 
9-10 —8.51 5-16 —3.31 ‘ee 5-6 1.62 ales 
11-12 47.78 6-15 —3.31 oe 15-16 0 P 
13-14 47.78 7-18 —0.95 -0.95 7-8 0.46 0.46 
15-16 —7.66 8-17 ~0.95 —0.95 17-18 0 0 
17-18 —9,97 9-20 —0.40 —0.28 9-10 0.20 0.14 
19-20 -6.54 10-19 —0.40 —0.28 19-20 0 0 
21-22 19.28 21-32 —29.39 —8.12 21-22 0 0 
23-24 19.28 22-31 29.39 8.12 31.32 —14.32 —3.96 
25-26 5.45 23-34 14.32 3.96 23-24 —3.31 —0.95 
27-28 —1.84 24-33 0 0 33-34 3.31 0.95 
29-30 —3.02 25-36 1.78 a 25-26 0.18 rere 
31-32 9.79 26.35 —2.45 <s 35.36 —1.08 aaa 
33-34 9.79 27-38 0.18 0.54 27-28 0.22 0.06 
35-36 5.42 28-37 —1.08 —0.75 37-38 0.32 0.32 
37-38 1.38 28-40 —0.03 0.06 29-30 0.14 0.07 
39-40 0.62 30-39 —0.50 0.32 39-40 0.12 0.10 
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may therefore be considered to represent in a measure 
the total effect of type unbalance, although the compari- 
son will be affected to some extent by the practise of 
reducing the effect of large values of M by more fre- 
quent transposition, which practise may be favored by 
one form of construction more than another. 
TABLE IV. 
VALUES OF = M? BY CIRCUITS. 


Microhenries 
10,000 
Kilometet 
Standard Forn 
Wires ... 1-2 as 34 5-6 7-8 ses I-10 
Sides ... 2.10 >. 89 1. 6f 2.89 ae 2.10 
Phants i hi 5.51 ; 4.01 Peat 5.51 
Wires 11-12 ; 13—14 15-16 17-18 5 aie 19-20 
Sides 2.54 3.39 1.87 3.39 , 2.54 
Phants - : 7.51 sees sida baba 7.53 < pane 
or the lower two cross-arms, use the same values in the reverse order. 
I 1 
Wires l 14 5—16 7-18 9-20 
le R4 4.22 5.64 4.22 2.70 
Wires ... . 2-11 4-13 6—15 8-17 10-19 
Sides ; res 4.2 5.64 4.22 2.84 
Phants. . ; — 0.67 0.67 0.67 0.44 
For the second row of groups, put 21-32 for 2-11, 22-31 for 1-12, etc. 
Form D 
Wires - eee ~1—12 3-14 ches 7-18 9-20 
Sides ‘ 0.50 0.74 0.75 0.49 
Wires 3 ria .2-11 4-1 ha 8-17 10-19 
Sides diniwo xs ..0.49 0.75 — 0.74 0.50 
Phants a es . .0.034 0.050 Lo 0.050 0.034 
For the second row of groups, put 21—32 for 2-11, 22-31 for 1-12, etc. 
Form F 
Wires Lieeuss 1-7 3-4 5-6 7-8 9-10 
Sides hetw 0.65 1.06 1.08 1.06 0.65 
Wires errrrret . 13-14 15-16 17-18 19-20 
a a. \ 0.64 0.80 0.92 0.80 0.64 
PEER: a widen eae sua Meee 0.073 0.074 0.073 0.049 
Second row of groups, same values 
mm G& 
Wires ‘ 1-2 3-4 : 7-8 9-10 
Sides Rie! 0.120 0.188 0.188 0.120 
Wires . oecvkl—hZ 314 ata 17-18 19-20 
Be) sen ease err. 0.175 Ese 0.175 0.120 
Phants. .. ee 0.006 wr 0.006 0.004 


Second row of groups, same values 
The values of & M? in Tables IV and V are found 
for a 40-wire lead except in forms D and G, where 32 
wires are assumed. 
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1—phantom transposition, right-handed 
phanton transposition, left-handed 


Che values for form C in Table V were estimated 
hy combining the values in Table IV for forms A and D. 

The improvement in forms F and G over A and D, 
respectively, shown in Table V, is found to be due pri 
marily to the reduced size of the square on which the 
wires are spaced. Like results could be obtained in forms 
! and D by a corresponding resduction in the minimum 
distance between wires 

c. Effect of Accidental Variation in Spacing.—A 
given displacement of one wire in a group in general 
changes the mutual inductances between the side circuits 
and between each side circuit and the phantom. If M 
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represents a change of mutual,inductance, the sensitivity 
of the group to these effects may be expressed as (3M)?, 
where the summation is taken over the three circuits and 
the two inductive relations for each. 


TABLE V. 
Average = M* = 10,000. 
Physical Phantom 
Form circuits circuits Per group 
|. ee meer yk 2.52 6.01 11.05 
OE ‘ect saketecveede ene 3.92 0.58 8.42 
GS scessétace en’ deh ee Smee 2.82 0.42 6.06 
DP 6440 6+. ¥nebeewnneeen 0.62 0.042 1.28 
FP  idesenoweweenes cane 0.83 0.0644 1.72 
ws.000 neve desea 0.005 0.307 


The effects of opposite directions of displacement are 
averaged. In the standard form, the effect depends on 
whether wire 7 or 2 is displaced, the values given are 
averages for displacements of the two wires. 

In forms E£, F, G, for the effect of displacements of 


wires 71-12, interchange columns 2 and 3. The average 
for vertical displacements of any one of the four wires is 
0.238 per group. 

The reasoning in arriving at the relative importance 
of sag variation and other sources of unbalance was as 
follows: 

On the assumption that the displacements follow 
the probability of law for errors, the resultant value of M 
for a considerable number of spans will be the square 
root of the sum of the squares of the values for the indi- 
vidual spans. The value of (3M)? for m spans will then 
be » times the average value for one span. Dividing 
the value of =M* for a group in the standard form, viz., 
11.05 by the values of (3M)? in Table VI therefore gives 
the number of spans in which the displacement effect 
must occur to be the equivalent of one span of unbal- 
anced length in the standard form. This is 91 spans for 
forms A, C, and D, and 46 spans for forms E, F, and G. 
In the E-section, the frequently-used transpositions pat- 
terns have only 14 to 40 spans per transposition. At each 
of these transpositions there is a liability to one span 

TABLE VI. 
EFFECT OF DISPLACEMENTS. 
Standard of Comparison, effect of displacing one wire 3 cm. (0.1 foot.) 


Values of (2M)? + 10,000. 
Circuit of which one wire is displaced, marked 


Effect on Horizontal Vertical 
circuit displacement displacement 
Standard Form 
ad. nbs see hkpeous Koa 0.043 Less than 0.001 
Sat ccsvcawsabah sss axttwaewiees 0.015 - 
wae. . ccétadwwas heneedeen bnew Ce ” 
oe Pea aise Se < 
Forms A, C, D 
1-12 .. win, ace bo Oe Oe eee 0.051 
2-11 .. Uieid dee p> eek hoe oe aan 0.051 0.051 
Phant PrTTTCTTTT re ee 0.020 0.020 
Group .. ys abe Sis ga eitie wheiee 0.122 
Forms E, F, G 
2 PR rrr eres 0.158 
11-12 ee rere ee 0 0.198 
3. fee TTT Te 0.040 0.040 
fo Per ere re peer re 9.080 0.396 


unbalance, assuming that the transposition have not been 
set exactly at the correct points. In a long line these 
unbalances will add by the same law as the displacement 
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unbalances and will produce a greater total unbalance 
than that due to sag variation unless the r. m. s. displace- 
ment is considerably larger than the value assumed. The 
value of (3M)* due to displacements of all four wires 
appears to be about the same as that for displacements of 
only one wire, due to the large number of cases in which 
the displacements of two or more wires compensate each 
other. 

The effect of turning corners is to reduce the hori- 
zontal spacing without affecting the vertical spacing. A 
52 deg. turn (Fig. 12) is required to reduce the hori- 
zontal spacing by 10 per cent in a whole span. The value 
of (3M)? due to this distortion is zero, within the group, 
for standard construction, and for forms £, F, and G. 
In forms A, C, and D, it is as follows: 


Per physical circuits ........... 0.177 
Per phantom circuit............. 0 
Farrer ee 0.354 


The effect is always in the same direction until a phan- 
tom transposition is reached, when it is reversed. Con- 
sequently the total effect varies as the square of the num- 
ber of corners. There would have to be an unbalance 
equivalent to five or six 52 deg. turns of the style shown 
in Fig. 12, between successive phantom transpositions, 
in order to equal the unbalance of 3M*?=— 11.05 which 
may occur in standard practise due to transposition poles 
not being located at the exactly correct points. 

d. Induction from Power Circuits—Following a 
reasoning analogous to that for cross-talk, the sensitivity 
of a given circuit to induction from a power circuit is 
taken as proportional to average £*, where E£ is the volt- 
age induced in the telephone circuit by a standard value 
of / in the power circuit, and the average is taken for 
every relative direction of the power circuit from the 
telephone circuit. Assuming a constant frequency, aver 
age E* is proportional to average ¢*, where ¢ is the flux 
through the telephone circuit due to unit current in the 
power circuit. For the effect of a single wire on a phys- 
ical circuit, 


(1) 


and avg. ¢* = 2 ——, approximately 

d* (2) 
where a is the distance between the wires of the tele- 
phone circuit and d is the distance of the power wire 
from the center of symmetry of the telephone circuit, and 
@ is the angle between a and d 


TABLE VII. 
ELECTROMAGNETIC INDUCTION FROM POWER CIRCUITS, 
SINGLE WIRE AT DISTANCE OF 1.5 METERS (5 FEET). 
Avg. 


Form r 
Circuit feet Per circ. Per group 
SéatGatd 6c.cccccvces Physical 1 0.08 Pais 
° Phantom 2 0.32 0.48 
A. OG, Tie cbacutcacwe Physical V2 0.16 ; 
Phantom V2 0.0008 0.321 
Pe Gin cdateaeseue<ie Physical 1 0.08 2 
Phantom ] 0.0002 0.160 
22 died Canes exsawes Physical V5 0.4 0.8 


For a present type phantom, formulas (1) and (2) 
are used, assuming that the phantom is made up of two 
circuits in parallel for the proposed phantoms, 


a’ 
6 == -— cos 26 (3) 
2d? 
a’ 
avg. ¢? => — (4) 
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where a is the diagonal of the group, and d and @ are as 
before. Comparative values are given in Table VII. 

In form E, the distortion of the group increases aver- 
age ¢* for the phantom by 0.01, making the total for the 
group 0.17. 

The above values represent also a reduction in the 
amount of noise induced in a given phantom by stray 
longitudinal currents in the other wires of the telephone 
lead. 

e. Characteristics of Standard E-Section—In the 
following table, M@, is the mutual inductance, in miero- 
henries per kilometer, computed from Table II, and M° 
the mutual capacitance unbalance, in micro-microfarade 
per kilometer, computed from the table given by Osborne. 
In computing both M, and 1/7, account was taken of the 
two pin positions of each physical circuit. 

f. Computation of Unbalances in Proposed Forms. 
—In Fig. 2, let the mutual inductance (or capacitance 


TABLE VIII 


: Transp. per Circuits 

Type Section Physical Phant Mi VW 
1 23 5-6 re ‘ ai .~ Bene 5.44 » OR 
j 22 eal as poate . 5-16 bide 

2 21 eee ; bua oon, omnes 5.44 oO. 
i 20 13—14, 27—28....... : 4.14 : 
m 19 29-30, 31-32... 4.14 4 
n 18 9-10, 23-24..... xs ~~ 0.14 0O.¢ 
o 17  -<vinwwan : .. 27-WX 2.43 3. 
p 16 7-8 bsee .. 21-24 ~2.43 0 
A 15 11-12, 39-40. 0.14 0 
B 14 19~20, 21-22..... rine 4.14 } 
c 13 PL PRR ae veces Ome ieee 

D 12 3-4, 17-18 pales 4.14 

E 11 | eae 11-14 2.43 2 

F 10 35-36 7-10 5.44 O.8 
G 9 25-26 ch wlate.ad ; rr 1-4 5.44 0 
H 8 33-34 i 17-20 2.43 


unbalance) between the physical circuits of one group 
(say, I—12—2-11) and another group (say ?-14-4-13) be 
represented at follows: 


Between 7-12 and 3-14, by w 
ss I-12 “ 4-13, by x 
rc 2-1t “* 3-14, by y 
* 2-11 j-13, by z 


successive phantom transpositions of one or both groups. 


TABLE IX 
ANSPOSITIONS ON CO-EFFICIENTS OI 
CIRCUITS IN DIFFERENT GROUPS 


EFFECT OF PHANTOM TR 
INDUCTION BETWEEN 


Circuits initially in Number of Transposition 
: ; f 


the position 2 4 ] 2 3 4 
Number of Element: 
2 3 4 5 l 2 3 4 
Group 1—12—2-11 transposed 
To right To left 
1-12 and 3-14 mw y —w uw w y -w y tt 
1-12 and 413 r z —x z " " Z x z 
2-11 and 3-14 y w —} rT Ww uw y w 
2-11 and 4-13 Z t z " ‘ x S t 
Group 3-14—4-13 transposed 
To right To left 
1-12 and 3-14 w x —W i uw w r —w 2 tt 
1-12 and 4-13 x w r mw ' r w t w t 
2-11 and 3-14 y 2 -y z . z y a 
2-11 and 4-13 y g y : 2 y zs —y 


oth groups transposed 


Same direction Opposite direction 
4 w ¢ y 2 zt F 


1-12 and 3-14 w 2 é zt zt 

1-12 and 4-13 oy y r y " v y x y 
2-11 and 3-14 y t y ' \ y t y x 
2-11 and 4-13 2 w z w z 3 w z -w 


The use of this table permits working out readily the 
degree of balance between the physical circuits when the 
phantoms are transposed to any given patterns. If there 
are three equidistant phantom transpositions 1n one group 
between the phantom transposition of the other, there is 
complete balance for all the inductive relations of the 
physical circuits. With a few exceptions, there is balance 
for the physical circuits whenever one phantom has gained 
three transpositions on the other one, whether this gain 
be made in one or several transpositions sections of the 
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line. Some patterns give balance of the physical circuits The dotted lines have the equation 
in two sections. The effect of phase displacement pre- + VV (@ — «,*)? + 40 2? —e? xy (8) 


vents depending on the phantom transpositions to bal- 
ince the physical circuits except when a satisfactory de 
eree of balance is obtained in one section. 
‘or groups with their diagonals in parallel planes, 
as is the case in all the forms illustrated, + is equal to y, 
whatever the relative position of the groups, so that simul 
taneous phantom transpositions of both groups in the 
same direction balance the + and y values. Referring 
groups are in line, « and s are small compared to + and 
y. If the diagonals are in line, and in most other cases, 
w and z are opposite in sign and nearly equal. Hence 
in any case the simultaneous phantom transpositions leave 
only a small residual unbalance, equal to (w + 2) /2 per 
unit length, between the circuits whose planes are parallel. 
For example, let the following groups in Form A 
have the same pattern of phantom transposition : 
1-12-2-11 and 3-14-4-13. w 22.31, * 102.17, y 
102.17, = 22.31, (w cs) f/2 22.31, M between 
phantoms, —17.86. 
1-12-2-11 and 23-34-24-33. w 


57.54, + = 0, y 0, 


44.63, (w + 2) /2 6.46, M between phantoms, 
1.77. 

1-12-2-11 and 5-16-6-15. w— 1.55, x = 25.03, y- 
25.03, z 155, (w + 2) /2 1.55, M between phan 
toms, 1.17 

1-12-2-11 and 25-36-20-35. w 16.25, x 11.99, 


11.99, z 
phantoms, 0.21 

hese figures illustrate the statement previously made 
that whenever the mutual unbalance between phantoms 
‘an be neglected, the same is true of the physical cir 


16.69, (w + sz) /2 0.28, M between 


cuits 
Then following table of co-efficients between groups 
| and IV in Fig. 10 illustrates the use of Table IX. 


Transp. poli , ! 6 8 10 82 © 44 
1-12 to. 21-32 ZK ; \ Zi) : x \ 
1-12 to 22-3] ZK 2 x \ z 
2-11 to 21-32 \ ; Tt \ x 2 tu 
2-11 to 22-3] zu \ Xx ut! \ x 


The sum of each horizontal line is zero, and inspec- 
tion will show that the larger co-efficients 
re balanced in each quarter section. 

lhe phantom transpositions with left and right hand 
ed rotation resemble the present types 2 and 3? phantom 
transpositions. By using transposition insulators and 
brackets, types analogous to 7 and 4 could be introduced, 
uit apparently there would be no advantage in doing so. 

¢. Formulas Used.—In Fig. 1, the 
which the radius is 


since 5 y, 


solid lines are 


“es TOT 


R — - (5) 
d l 
ind the mtercept on the X-axis is 
Som. . 
i a (6) 
ve Y 
il 
. 2a 
D (/) 
» 


n being the fraction of the flux, or potential difference. 
half the 


included within the given curve, and a, 
Curves are drawn for » — 04, 


to be 
distance between wires. 
0.45. 0.5. 0.55. 0.6. 


When +, is less than a, 


eae 
ty a” ] 7 ) (9) 


When rv, is greater than a, the sign of the second term 
within the brackets is reversed. The unit of flux (n = 
1) is the amount of flux linking only one wire. For n 

1, the curve shaped like a Fig. 8 is obtained. Curves 
are drawn for n = 08, 1.0, 1.2, 1.4, 1.6. 


Mutual Inductances. Physical circuits 1-2 and 3-4 





6.7 4..° 
Vl log. 4S (10) 
** dis? dag? 
where r & distance from wire J to wire 4 
ets. etc. 
Phantom sJ—2—3—4 and its own side circuit 3—4. 
l ed 
M log. Ss": (11) 
4. Coo 


Phantom 1-2—3-4 and circuit 5-6 





] Goa* Gen Gen Gan, : 
. “16 “26 eet . Bhat ES 12) 

e 2 log. dy," y;" oe dy” . 

Phantom 1—2—3-—4 and Phantom 5-6—7-—8 
l dy77d 1." doz” day” A557 Dag Ben Dee’ 
M= log. 7 3q.7d,,d,*d ddd. 
Self-inductances.. Physical circuit, 

I =1+ 4 log, a/r (14) 


in which a is the distance between wires, r the radius of 
the wires. 

Phantom circuit, 

L=1/44(1L,+2M+4+1L,) (15) 
in which L, and L, are the self-inductances of the com- 
ponent circuits 1-3 and 2-4 (or 1-4 and 2-3), and M is 
the mutual inductance between these circuits, the side 
circuits being 7-2 and 3-4. 

The above formulas give mutual and self-inductances 
in c.g.s. units per centimeter length. For microhenries 
per kilometer, multiply by 100. 

Capacitances.—Physical circuit, 

C (16) 

4 log. a/r 

Phantom, standard form, horizontal type, 

A’ + RB’ » 

~ “AB +BA’ (7) 


log, a/sT, 


where 
A’ log, a/r 


B = log, 2, 
log, 2, 


BR’ log, a/r + log, 3/2 
Phantom, proposed form, non-distorted, 
l 
( ; ee (18) 
2 log, a/r log, V2 
These formulas give capacitances in e.s.u. per cm. 


1 


length. 


sé °° 
Mopac” Installs Telephones 

Telephone dispatch service in the control of train 
operations has been placed in service on the Missouri 
Pacific Railroad from Jefferson City. Such system of 
dispatching trains had been in use between Jefferson 
City and St. Louis for several years. 

By means of an arrangement of selectors the dis- 
patcher may ring any station along the road to exclusion 
of all others, merely “plugging in” on the board as in 
commercial telephony. 

The telephone dispatch system is not to be confused 
with the telephone block system, which has been in use 
on the division several vears; the latter is retained. 
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European Telephone Practice 


What the Telephone and Accessory Manufacturers are Doing to Advance Art 


DAPTATION of Telephone 
A Exchanges to Telephone Traf- 

fic—(continued ). Variation of Quantityas a func- 
tion of the number of subscribers and of conversations : 
Ordinary logical discussions will show that the variation 
of quantity and of numbers will depend to a great extent 
on the number of subscribers and of conversations. Let 
us assume a group of s=100 subscribers, that make 
about c=150 calls in an exchange with S==200 subscrib- 
ers that make C=300 calls during the busiest hour of 
traffic. It is very improbable that at any time the s—100 
subscribers would make all of the 300 calls throughout 
the entire exchange and the other half of the total num- 
ber of subscribers would make no calls whatever. 

But if we consider a group of a hundred in a large 
exchange with S=10,000 subscribers that make S= 
15,000 calls, it can happen very easily that the 100 sub- 
scribers at some time make 300 calls, while the other 9,900 
subscribers make the rest of the 14,700 calls as against the 
average 14,850 calls assumed. From this we can then 
draw the conclusions: “The greater the ratio of the num- 
ber of subscribers in the exchange is to the number of 
subscribers in the group under discussion, the greater are 
the variations within the group in question.” 

In a small exchange the deviations from the average 
number of calls are more rare than in a large exchange. 
The probability that the group under consideration should 
make just the average number of calls is therefore great- 
er in a small exchange than in a large exchange, in which 
the probability of combinations to make any number of 
calls is naturally much greater. 

The variations also depend quite a little on the av- 
erage number of conversations. If for example 10 sub- 
scribers make on the average only 10 calls per hour, it 
can happen quite readily that these same 10 subscribers 
should make 20 calls per hour. Or else it may be that 
any one or any part of the 10 may make the 20 calls with- 
in the hour. We can assume without any trouble that one 
of the subscribers might have some urgent business and 
make a large number of calls within a very short time. 
If, however, the 10 connections on the average make 150 
calls (being 10 trunks with 50 inter-office telephones), 
it will occur much less frequently that these subscrib- 
ers double their number of calls to 300. For even if one 
or the other of the subscribers were to make 40 calls in- 
stead of the usual 15 calls, this would increase the num- 
ber of calls only from 150 to 175 calls. It is very im- 
probable that all the subscribers increase their number 
of calls at the same time to an unusual degree, barring 
of course unusual occurrences in the city or the neigh- 
borhood, when all traffic is under a strain and no laws 
can be applied. We can express this argument in a little 
different way by saying: In order to obtain an extraordi- 
nary high number of calls for the entire group, every 
subscriber has to make extraordinary efforts. But we 
cannot expect the same effort and strain from a large 
number of subscribers. But if the subscribers do not 
exert themselves, the number of calls made is low, and 
the special efforts of one or the other subscriber will not 
be noticable. From this we can again deduce the state- 
ment: “The greater the average number of calls is, the 
smaller is the variation of numbers within the individual 
groups of an exchange.” 





BY FRED W. SCHOLZ 


The equation which must be ap- 
plied to this end is: 


(: +s ‘\(S ane eee 
iar s—~ >) s—l (16) 


C+S—1 
S-—1 
If we change C or c or S and s, all factors change, with- 
out our being able to estimate the increase or decrease 
of one or the other factor. For this reason two series of 
examples have been figured out. For Table’ I the ratio 
of subscribers’ numbers has been assumed to be variable. 
The group under consideration is a 100-group (s = 100), 
the average call number is constant — 1.5 and the ex- 
change grows from S = 150 to S = 20,000. The ratio 





- . ° e — a. 
between —- grows therefore from 1.5 to 200. The values 
iY 


of table I conform the general rules deduced previously. 
In an exchange of S = 20,000 subscribers, 100 subscribers 


, ies ee 
make 110 calls with a probability of 740 ° In an ex- 
change with S = 150 subscribers they make these calls 
l 


with a probability of only ————. 
10,800 
The probability that the 100 subscribers make just 
the average number of calls per unit time increases with 
S 
the decreasing ratio of groups - The 100 subscribers 
S 
make 150 calls in an exchange of 20,000 subscribers with 


I 
a probability of and in an exchange having 150 con 
51 
nections with the probability IR = 
For Table 2 we have assumed: A group of s = 100 
subscribers in an exchange with S — 10,000 subscribers, 


whose average number of calls varies from 1/2 to 10. 

Table 2. The variation of numbers as a function 
of the average call number Z,,. 

Here also the values confirm the conclusions drawn 
previously, that the variations are smaller with a high 
number of calls than with a low number of calls. 

The Influences of Toll Rates—The rate which is 
charged to subscribers has quite an influence on the num- 
ber of calls. The two types of rate that come into ques- 
tion are the measured rate and the flat rate service. It 
has been observed that the flat rate subscribers, who pay 
a definite sum for an unlimited number of calls, use their 
telephone 9 times to the 2 times of use by the measured 
rate paying subscribers, who pay by the call. 

Let us assume a group of s== 80 subscribers in an 
exchange of S = 400 subscribers. Let the average num- 
ber of calls be 1.5 so that S = 400 subscribers make 600 
calls. But let us assume that s = 80 subscribers do not 
use their telephones much, perhaps only half as much as 
is the computed average for the exchange. They make 
only 60 calls per hour instead of the average 120 calls. 
To compute the variation within this group we cannot 
use the equation (5), for this equation states that the 
group under observation reaches the exchange average 
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with the greatest probability, i. e., the 80 subscribers ac- 
cording to Table I would make 120 calls with a proba- 


bility of On the other hand they would make the 


4C’ 
number of calls pertinent to their number, namely 60 calls 
or 50 per cent of the average, according to Table I (at 
S . _ 1 

: 5) with a probability far smaller than 10,000 
But we must remember that it is just as natural for the 
subscribers using their telephones very little to make only 
60 calls, as it is for the subscribers using their telephones 
a great deal, to make 120 calls. We can set up an equa- 
tion quite similar to No. 5, if we give different values to 
the calls of the infrequent and of the frequent users, as 
follows : 


For the frequent user the individual call has a small 
value, while for the infrequent user the individual call 
has relatively great value. Now let us assume that the 
values were in proportion to the ratio of number of calls. 
Suppose the exchange average were 1.5 calls. Let a group 


of infrequent users have the average of 0.75 calls, then 
, _ 1.5 
the value of a call of an infrequent user 1s g a 2. 


Let us also assume that in a group of frequent users the 
average be equal to 3 calls, then the value of a frequent 
ae 
ac. = 
exchange average 

group average 
Now let us substitute in equation (5) in place of the 
changing value -r, the value gx, which equation will then 
take the form: 


(3-7 \e-stiee 


w, sos 


BOCES 


user’s calls would be g Or in general terms : 


Che value of g of acallis: g (17) 


s—l1 
“hry 


For Rchent§ a group of s = 80 stile users, which 
makes c = 60 calls, has the value g = 2; let S = 400 
and C — 600. According to equation (8) the denomi- 
nator has a maximum value when 





Cs—C S+s+ . 
oe 2 
- eg — 
; 120 
or the denominator has a maximum when + = se 
g 


60. That is the value of c in the nuemrator of equation 
18, or in other words, for c 60 the probability w, de- 
rived from equation (18) rez iches its maximum value. 


Inversely if the s = 80 are frequent users, who make 
c 240 calls, the v alue of a call is g = ™% and the de- 
nominator curve has a maximum at %44 — 120 and hence 
x — 240. Again we find, as we might expect, that the 


natural number of calls is reached with the greatest prob- 
ability. 
We can utilize the equation (18) just as well as the 
equation (5). If we have a curve of the denominator 
N. ‘ 
members 7 we need not work out a new curve for the 
# 


frequent and the infrequent users of the telephone with- 


in the exchange. Fig. 1 shows the denominator curve 
S 400 C600 
for the problem 80 c= 120 


“<¢ 


We denominator curve for: 


will then have the 
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oo — l = P 
We = 120 : N, '- we PY) 
s=0 Ze gm 319 
x=0 4 "ae 
) 319 
Three abscissae axes have been drawn in. The middle 


one shows the abscissa values for g = 1, i. e., for sub- 
scriber groups of 80 connections with a number of calls 

1.5, which is the average for the exchange. The first 
abscissa shows the values for a frequent user group with 
a value of g — ¥% and we find that the abscissa 240 
stands above abscissa 120. The lowest abscissa axis 
shows the values for an infrequent user group of 80 sub- 
scribers with g = 2 and we have the abscissa 60 under 
the abscissa 120. Then we add up the ordinates of the 


curve for the various abscissae axes and obtain the 


240 and w, = 60, i. e., the 
By the aid of equa- 
can then find the three w, curves. We can 


mh 
Ny; 
value for w. = 1200 w, = 


maximum values of the probabilities. 
(13) we 


tion 


























Fig. 1. Infiuence of Rate on Probability Curves. 
TABLE IT. 
VARIATION OF NUMBERS AS A FUNCTION OF THE GROUP 
S 
RELATION — 
d Ss 
S = 20,000 10,000 2000 500 
S—sub- Call No. C = 30,000 15,000 3000 750 300 4 
scribers as % —- 
make of average S 
C—calls Call No. —= 200 100 20 5 2 1.5 
s ¥ 
100 66,6% oo oe 1 1 1 1 
1950 3100 3300 4450 32000 268,000 
110 73,5% 1 1 1 1 1 1 
440 585 620 735 2580 10,800 
120 80,0% 1 1 1 1 1 1 
150 152 145 195 420 880 
130 86,6% 1 1 1 1 1 
76 78 76 81 99,4 138 
140 93,3% 1 l l 1 1 1 
53 52 50 49,5 44,8 42,8 
150 100,0% 1 1 1 1 1 1 
51 49 46 43,5 34,4 28,5 
160 106,7% 1 l 1 1 1 1 
62 61 68 53,1 44,8 40 
70 113.3% 1 1 1 1 1 1 
104 93,5 93 88 99,4 140 
180 120,0% 1 1 1 1 1 
175 170 174 195 420 1430 
190 127,0% 1 1 1 1 1 1 
420 420 450 565 2580 56,000 
200 133,3% 1 1 1 1 1 1 
1250 1300 1450 2100 32000 14,000,000 
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TABLE II, o ' ie : 
THE VARIATION OF NUMBERS AS A FUNCTION OF THE 
AVERAGE CALL NUMBER Zn. 
S—sub- 
scribers S = 10,000 10,000 10,000 10,000 10,000 
make % of C= 5,000 10,000 15,000 30,000 100,000 
average No. Zm=— 0,5 | 1,5 3 10 
of calls 
60% 1 1 1 1 1 
394 1880 9350 ey 
70% 1 1 1 1 1 
96,2 5 5 910 4150 22301 
R0% 1 1 1 1 1 
39.5 93 150 320 1460 
90% 1 1 1 1 1 
25 40 61 119 10 
100% 1 1 1 l 1 
22 35,7 51 87,4 263 
10% l 1 1 1 l 
27 50 74 136 447 
o¢ 1 ] 1 1 1 
46,7 110 170 340 134) 
130% l 1 1 1 
104 380 680 1450 11100 
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see that, for example, 120 per cent of the most probable 
number of calls are made by the 


_ ; l 
(a) infrequent users (g = 2) with w i) 
/ 
l 
(b) normal users (g 1) with w = = 
125 
(c) frequent user ‘ith zw 
c) frequent users (g 2) with z W770) 


which shows considerable difference. 

If we mix into a group of say 8O subscribers fre 
quent and infrequent users, their numbers of calls must 
be added together and a theoretical average call number 
must be computed. This new computed number applies 
to this group. It is immaterial in what way the total num 
ber of calls c of any group is divided into various sums 
s. Using equation (5) only requires that the total of the 
s sums shall be equal to the call number c. If the theo- 
retic call number varies from that average number of 
calls computed for the exchange in question, the equation 
18 must be used.—( To be continued. )—Telegraphen V er- 
suchsamt. 


Contributions of French Engineers to Long Distance Telephony 


A T this time when the French government is on the 
point of again taking up the task of connecting 
Paris and Amiens by underground telephone cables after 
the interruption of this plan by the war, it is not out of 
place to recall the work of two French engineers in the 
held of long distance telephony at a time when this prob- 
lem was still in its infancy. It was more than 30 years 
ago that a French engineer by the name of Vaschy called 
attention to the important role played by self-induction on 
telephone lines. It is also remarkable that during the 
years 1896 and 1897 another French engineer, M. Bar- 
barat proposed the construction of certain types of cables 
that resemble the present-day Krarup and Pupin cables 
and did not differ to a large degree from the cables that 
are in use at present in long distance telephone work and 
bear the name of the two inventors. 

Vaschy was born at Thone in 1857, graduated from 
the Polytechnic School in 1877 and became a telegraph 
and telephone engineer in 1877 which work he did until 
the year 1899. At the same time that he served the 
French government in his official capacity, he also de- 
voted much time to study, devoting himself especially to 
the propagation of telegraph and telephone currents over 
the lines and apparatus then in use. His theoretic work 
was brilliant and brought him a position on the faculty 
of the Polytechnic School and some years later, in 1890 
the post of chief examiner in the same institution. M. 
Sarbarat, the other French engineer who did a great deal 
towards the development of French knowledge in the 
field of telegraphy and telephony, was inspector general 
of the Department of Telegraphs and Telephones of the 
French administration and had been a fellow student with 
Vaschy at the Polytechnic Institute. 

As early as 1886 Vaschy through the medium of the 
Annales Télegraphiques fought the opinion then generally 
held by electrical engineers that self-induction is a nui- 
sance which should be eliminated at all costs. He fin- 
ished his series of articles on that subject published dur- 
ing the months July and August, 1886, saying: “As re 
gards telegraph lines, we can freely admit that their self- 
induction is a troublesome feature from the viewpoint of 
transmission and there is no question but that it should 
be reduced to a minimum. But we intend to show that 


this opinion is without foundation for telephone trans- 


mission and that on the contrary self-induction for tele 
phone lines is essentially useful.” 

In the same Annales for November-December, 1888, 
he published his theory on the propagation of currents on 
an electric line, taking into consideration self-induction, 
and likewise discussing propagation in cases, where the 
electromotive force is constant. For these he gives the 
integration of an equation with the form: 

me a? dl 

or Se af r ae of 
being the resistance, the lapacity and the self-induction 
per unit length of the line. 

He remarked quite honestly that this equation had 
been worked out and published a short time previously by 
the famous English engineer and scientist Oliver Heavi 
side in the Philosophical Magazine. But Vaschy found 
out this fact only after he had reached the same conclu 
sion independently of the British scientist and decided to 
publish this treatise even though priority had been estab- 
lished by the other man. One of the reasons for his pub 
lishing his own work, in spite of this handicap, lay in 
the fact that Vaschy brought out quite a few new points 
about the transmission of electric waves when used for 
telegraph and telephone work, that Heaviside had not 
touched at all in his treatise. 

He insisted again on the fact that self-induction 
plays a very useful and possibly a very important role 
contrary to the general opinion of the electrical world 
at that time. 

Finally in his work, “Treatise on Electricity and 
Magnetism,” which he published in 1890 and which was 
a reproduction of the lectures delivered by him at thi 
Polytechnic Institute, he gave the development of the 
theory on the propagation of periodic currents. His ex 
position is different from the theory which is generally 
adopted by present-day engineers, but in its essentials it 
gives the same ideas. A brief summary is given here 
He treats the case of infinite insulation only. He con- 
siders two coefficients, which differ only very little from 
those that are used at the present time. The one coeffi 
cient V’ is used to designate the speed of propagation of 
electric waves, and the other «is the weakening coefficient, 
which we designate in our day by 8. He gives us a func- 
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tion of these two coefficients and of the length of the 
line the values of impedance at one end of the line, the 
other end being insulated, and finally he gives us a func- 
tion of these two different quantities the value of the 
current which reaches a receiver with known constants. 
He likewise indicates the ratio between the current sent 
out by the sending source and the current received at the 
other end of the line. The equations and computations 
seem rather complicated at first glance, and it must be 
admitted that we can reach the same conclusions in our 
day with much greater simplicity. But if we wish to pass 
from theoretical to real values, we have to proceed along 
paths which are quite similar to those of Vaschy. 

Such in general outline was the work of Vaschy 
from the theoretical viewpoint. But he did not stop with 
advising an increase of self-induction. He went further 
and indicated a practical method to attain this end. He 
gave the equations necessary to calculate the self-induc- 
tion created by a sheath of soft iron placed around the 
copper conductor. In short, he saw clearly that any 
improvement that was to be expected in the transmis 
sion of telephone conversations would have to be sought 
in the increase of the self-induction, and besides he 
worked out calculations that enabled the engineer to de- 
termine a priori what this self-induction would be, re- 
gardless whether it was obtained by placing special coils 
along the line at regular intervals, as is done by Pupin, 
or whether it was done by surrounding the copper core 
by an iron sheath or iron spiral, as is done in the Krarup 
cable. 

Generally scientists do not reveal to the public or to 
other scientists the means that they used to arrive at 
their conclusions. But Vaschy was modest and besides 
had no intention of ever publishing his results or his 
method of reaching them. But at the time when he was 
working along the lines indicated he was in communica- 
tion with his fellow student, Barbarat, who was also 
carrying on researches along the same lines as Vaschy. 
In one of his first letters on this subject, Vaschy indi 
cated the method that he used and discussed the ideas that 
might possibly solve the famous equation with partial 
derivatives, which has since been named the telegraph- 
ers’ equation. In one of his letters of May 5, 1888, 
Vaschy wrote to Barbarat: “Since you have directly 
touched on a subject as close to both our hearts as 
this one, let me suggest an idea which may perhaps lead 
you towards the desired goal. It might be possible to 
replace the difficult and awful equation with partial de 
rivatives by a differential equation. I have given an ex- 
ample of a similar one in the Annales of 1884, taking 
account of the capacity, but not of the self-induction 
of the telephone line. Of course, my article is only along 
purely mathematical lines and has no practical results as 
vet drawn from it. 

“In short, the procedure in question would be to re- 
place the real line by an artificial line, composed of 
ye or a greater number, if necessary, of equal 
sections, having the resistance or resistances rl, having 

n 
self-inductions 1 and separated by shunt condensers C1. 
n n 
(ne would need as many differential equations as there 
sections with self-deductions and shunts with con- 
Up to the use of three or four sections the 
problem is not so very complex, but the question is 
whether the division into three or four sections will be 
sufficient to bring about the desired improvement. Here 
is the problem which I have not been able to solve as 


are 


densers. 
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vet, and which might well be worthy of your attempts 
to solve.” 

Sut in spite of his statement that he did not have 
the time to solve this problem, he was too much inter- 
ested to let it rest long; and a week after writing the 
first letter he had solved it, and had found the solution 
so simple that he was afraid that it could not be true 
and that he must have made an error. He writes to his 
friend as follows: 

“In my last letter I suggested the idea of replacing 
the real line by an artificial line with 3, 4 or more num- 
ber of sections. Working along this thought of an artifi- 
cial line with m-number of sections, I hit upon the solu- 
tion : 

E 1 x + 

] 
which is of the same form as the case in which we neglect 
the self-induction, except that to determine the «, B...A, 
we must replace the equation of the n™ degree 
F(CR« )=O by the equation: F(CL «*?+ CRa«) =O. 
Then for each value of CR « = a, in the first case, we have 
two values corresponding, given by CLa*?+ CRe« =a in 
the second case. Except for an error on my part, one 
would have an integral of the form: 


Ae« 


| Bept + 











0? V eV ov 
—-=(C R +CL 
0 x ot , 0 t? 
which is a form similar to Lord Kelvin’s equation L = 0, 


and is even as simple as that equation. This would be 
extremely simple for an integral, and as far as I know 
has never been expressed in this form before.” 

Barbarat on the receipt of this communication from 
Vaschy tested the latter’s calculations, found them to be 
correct and went still further and worked out numerical 
tables that permit problems with any number of sections 
to be solved. ; 

As regards the telephone particularly, Barbarat, tak- 

ing up the equations of Vaschy immediately went to work 
and established the fact that for a line of sufficient length 
the weakening effect follows a definite law, the limit of 
the weakening being given by the value: 
a the coefficient having the value x = e V 
- 2Ny 
He concluded by saying that it was enough to give to the 
self-induction A a sufficient value to withstand the ca- 
pacity effectively and to reduce the weakening effect to 
which telephone currents are subject to a sufficiently high 
degree. 

Around this time (1894) Barbarat was the. first 
Frenchman to employ dry air as an insulating agent for 
underground telephone cables, instead of using gutta- 
percha. This new innovation helped a great deal to re- 
duce the capacity of new cables, especially the paper 
insulvated cables which were then making their appear- 
ance in telephone work. The improvement in the self- 
induction, which was very small in the old type cables, 
promised to reach good proportions in the new cables 
and seemed to help solve some of the troubles of the 
French telephone administration. 

}arbarat recognized clearly that the development of 
long-distance telephony in France would be slow unless 
means could be found to improve the efficiency and clear- 
ness of communication considerably. Troubles on the 
lines were numerous in those days. On telegraph lines 
the interference with service was not so bad, but on tele- 
phone lines outside influences and the small self-inductions 
made communication very poor, and Barbarat advised the 
construction of underground telephone cables even at the 
greater expense entailed in installing such lines. He 
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added that such larger initial expenditures would be 
partly offset by smaller maintenance and repair costs and 
by the possibility of making three telephone circuits out 
of two real lines, which would be possible with insula- 
tions of a constant character. But the demands of the 
public, which would not permit of long interruptions of 
telephone service for purposes of betterment and recon- 
struction and the rapid growth of railways and trans- 
portation lines with their manifold new problems spring: 
ing up, made such an attempt at modernizing telephone 
lines well nigh impossible and the project had to be 
dropped. 

Nevertheless Barbarat kept up his fight for the use 
of paper cables with dry air insulation. Guttapercha 
cables, he said, could not be used for great distances, 
owing to their unfavorable capacity and their high price, 
but paper cables with dry air insulation were not only 
cheaper, but they gave three to four times as good service 
for the same price. In all these matters he was ably 
seconded by Vaschy, who carried on his work on the 
propagation of electric waves, considering the resistance, 
the capacity, self-induction and insulation of the line. 

Vaschy completed the theory of Lord Kelvin, who 
had taken into consideration only the resistance and the 
capacity in his study of telegraphic transmission on sub- 
marine cables. Vaschy’s work is as complete as could 
be expected at that time, but even he neglected certain 
phenomena, such as the hysteresis of the soft iron sheath 
that he advocated as covering for his copper conductors. 
Finally in all his calculations he employed theoretical 
static capacity, which can be quite different from the 
capacity found in a cable through which telephone or 
telegraph currents pass. Naturally, though his equations 
were mathematically accurate, it was essential that prac- 
tical application be made of all his findings. 

As was shown by Vaschy, with a definite length of 
line the self-induction plays a very favorable role in 
transmission of telephone currents, opposing the distor- 
tion of electric waves, which is an indispensable require- 
ment in all telephony. If we compare an underground 
telephone circuit with an open air wire of the same 
resistance, we see that the latter has the greater advan- 
tage, having a smaller capacity and a greater self-induc- 
tion than the underground cable, chiefly because the two 
wires are farther apart from each other. As a result the 
open-air method of transmitting telephone messages is 
preferable to the underground cable. But by increasing 
the self-induction of the underground cable, we can fight 
the troublesome features of capacity, and as moreover 
we can obtain a much better insulation factor with the 
underground cable than we can with the open-air wire, 
the result has been that the cable and the wire are about 
equal in their efficiency to transmit telephone con- 
versations. Moreover, as improvements in underground 
construction advanced, and as atmospheric disturbances 
were absent in underground systems, it came about that 
the latter became the favorite method for communication 
in large centers. 

Barbarat continued to work out more equations and 
tables which allowed engineers to compute the increase 
in self-induction that can be obtained by employing a 
compound wire, i. €., a copper wire covered with a steel 
sheath. It is this method which has been given the name 
of Krarup cable by European engineers. He even went 
further and proposed substituting iron spiral windings 
for the solid iron sheath, which is also one of the features 
of the Krarup cable. But even more remarkable than 
this is the fact that Barbarat really was a forerunner of 
Pupin, for he advocated and succeeded in making a trial 
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of using coils on the telephone line between Marseille 
and Toulon back in 1896 to increase the self-induction. 
The results were negative in character, chiey because 
Barbarat placed his coils all in one spot instead of dis- 
tributing them, as Pupin does in his system. 

sarbarat himself had an inkling of the trouble, for 
in one of his papers, in March, 1897, he states that the 
self-induction must be carefully calculated and that the 
spacing of the coils must be studied at great length to 
get good results. In the same year he advised the use of 
coils without iron core of 0.135 to 0.150 henry, placed 
every 10 or 20 kilometer. The value of the self-induc 
tion was good, but the distances were a little too large. It 
is to be regretted that no further experiments were made 
along these lines, for the next point would probably have 
been the reduction of the distance and a closer approach 
to the present-day Pupin coil, if not an earlier solution 
of the Pupin coil itself. During the years 1899 to 1902 
numerous practical experiments were undertaken with 
different kinds of underground cable. Most of the earlier 
cables were copper conductors sheathed in soft iron 
sheaths. But later the sheath was displaced by soft iron 
spirals wound around the copper conductors, which were 
14 pairs in number, and gave a self-induction equal to 
0.0097 henry, giving quite encouraging results. 

ven though the results were slow in coming, it was 
clear that strides were being made towards improvements 
in telephonic communication, which were brought to a 
high point by the work of Pupin, who himself admitted 
in his address of acceptance at the time of his admission 
to the Academy of Science of France that he was in- 
debted for ideas and encouragement to the work of La- 
grange, Fourrier and Vaschy, all of them forerunners in 
the work of the telephone field.—Annales des Telegraphes 
et Telephones. 


Grand Forks Gets Its Merger 


Work on physical connections of the Tri-State and 
Northwestern telephone exchanges was officially started 
when a crew of wiremen arrived and began the inside 
work. H. T. Schad of Fargo, district inspector of the 
Northwestern Telephone Company, arrived with the men. 

A carload of cables, switchboard sections and smaller 
parts necessary to the merging arrived and the crew at 
once began getting the material in shape to connect with 


—_ 


the present Northwestern boards. Two sections of 
switchboard have been installed to care for the Tri-State 
telephones. 


A second crew of workers will have charge of the 
outside work. Several sections of paving will be taken 
up in order to get at the underground cables. 

Instead of utilizing the present Tri-State building 
and equipment, as was at first planned, all equipment will 
be installed in the Northwestern building. 


Physical Connection at Portland 

Physical connection of the Pacific Telephone and 
Telegraph Company’s system with the plant of the former 
Home Telephone Company at Portland, Ore., is being 
rapidly worked out and a partial interchange of service 
may be affected some time in June, it was said by officials 
of the Bell company. 

It will take many months to complete the inter 
change, however, as the city officials have given telephone 
users the option of retaining whatever system they de 
sire. To accomplish this large cables must be laid be 
tween the two plants, and this work will consume a num 
ber of months. 








ta 
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Telephone Patents Recently Issued 


A Brief Digest of Those Current Specifications Most Interesting 


ing Cord Pair. Issued to Frank M. 

Slough, assignor to Stromberg-Carlson Telephone Manu- 
facturing Company, Rochester, N. Y. Cut-off relays are pro- 
vided in the cord circuits for cutting the calling and answer- 
ing plugs from the circuits of the keys. When both tele 
phones are hung up, the cut-off relays of the cords operate 
to cut off the plugs, thus releasing the cut-off relays of the 
two connected lines; if either subscriber lifts his telephone 
then, the line relay and line lamp will operate, despite the 
fact that a plug may be in a jack of the line. Quick dis- 
connection and immediate recall of the operator thus is 
assured. 

1,288,454. Semi-Automatic Telephone System. Issued to 
Harold D. Stroud, assignor to Kellogg Switchboard & Sup- 
ply Company, Chicago, Ill. Application filed July 25, 1901. 
The patent carries 129 claims. The system comprises 
manual switchboard with automatic answering jacks. The 
switchboard has only ringing plugs, with a calling lamp for 
each plug. An automatic switch connects a calling line to a 
ringing plug and causes the calling lamp of that ringing plug 
to glow. Thus there are no answering plugs or answering 
jacks upon the switchboard, and the duties of the operator 
are reduced to working the ringing plugs only. The early 
filing date permits the patent to carry some broad claims 
upon the system and upon the mechanism used. 

1,288,485. Cable Hanger. Issued to Jasper Blackburn, 
Webster Groves, Mo. The cable hanger is formed of a single 
piece of stiff wire, bent at its two ends to facilitate placing 
it upon the messenger, and curved throughout its middle por- 
tions to offer three separate supporting loops to bear the 
weight of the cable 

1,288,837. Recall System. Issued to H. P. Clausen, as- 
signor to Western Electric Company, Inc., New York. In 
a cord pair for a manual switchboard, a cut-off relay is 
provided to cut off the ringing plug, and a special relay is 
provided, under control of the calling subscriber after the 
called line has been cut off, by which the lamp of the answer- 
ing plug is connected through a commutator and is flashed 
continually for recalling the operator to give attention to 
the cord pair. 


Pes Con No. 1,288,449. Auto-Releas- 


‘1,289,467. Convertible Ringing Plug Circuit. Issued to 

EK. Hinrichsen, assignor to Western Electric Company, 
nc., New York, N. Y. In a manual switchboard, where 
some of the lines of the trunks or multiple jacks run directly 
to telephones, while some others of them run to automatic 
switches which must be operated by impulse senders before 
the telephone can be reached, the ringing plug is made con- 
vertible in its signaling circuits, the conversion being made 
automatically by the circuits of the jack into which the ring- 
ing plug is inserted When placed in the’ jack of a line 
leading to a telephone, an automatic ringing circuit is con- 
nected to the plug to ring the telephone; but when placed 
in the jack of a line leading to an automatic switch, the 
plug is connected to a call sender for operating the automatic 
switch. 


1 
I 


1,289,504. Automatic Trunking System. Issued to A. 
M. Malmberg, assignor to Automatic Electric Company, Chi- 
cago, Ill. The patent carries 128 claims. The plan of trunk- 
ng is: To have the called line selected in the ordinary way; 
then to have an auxiliary non-numerical switch to pick up 
the calling line and then to search and find the non-numerical 
line-finder switch which has picked up the calling line, thus 
‘onnecting the two lines together without numerical switches, 
and to release the numerical switches used in setting up the 
connection. 


1,289,704. Coin System. Issued to A. H. Dyson, assignor 
to Kellogg Switchboard & Supply Company, Chicago, III. 
In connection with an automatic telephone exchange, the 
alling subscriber must deposit a coin in a collecting device 
before he can operate the switches at central. Then when 
the called party answers, the battery is reversed upon the 
calling line and the coin device is operated to collect the 


coin and to pass it to the till; but in case no response is 


had to the call, the calling subscriber may operate the coin 
levice to get back his unearned coin. 


1,289,853. Reverting Call System. Issued to T. G. 


BY DAVID S. HULFISH 


Martin, assignor to Automatic Electric 
Company, Chicago, Ill. In an automatic 
telephone system, where the party upon a party line desires 
to call another station upon the same party line, knowing 
that the station desired is upon his own party line, a special 
directory number is called which is different from the ordi- 

















nary directory number of the station desired; this special 
number results in connecting two ringing generators to the 
calling line, alternately, one of which will ring the bell of 
the station desired, and the other of which will ring the 
bell of the station calling, thus notifying the calling station 
that the bell is being rung at the station to be called. When 
the called station answers, the ringing will cease at the 
calling station; the calling receiver then may be lifted again, 
and conversation may be held. 

1,290,148. Release System. Issued to E. D. Fales, as- 
signor to Automatic Electric Company, Chicago, Ill. Appli- 
cation filed February 27, 1908. While setting up the connec- 
tion, the release relay is a “slow” relay, and when the con- 
nection is completed the release relay is a “fast” relay. 

1,290,616. Automatic Switch. Issued to J. L. McQuarrie, 
assignor to Western Electric Company, Inc., New York, N. 
Y. The multiple is of the “panel” type, a flat bank contain- 
ing conducting strips with projecting contact points; the 
contact points are arranged in arcs, and the brushes move 
first up to the desired arc, and then swing to the desired 
contact in that arc. 

1,290,808. Composite Ringing Apparatus. Issued to J. 
F. Toomey, assignor to American Telephone and Telegraph 
Company, New York, N. Y. An equipment is provided in 
the circuit of a line composited for telegraph and telephone 
simultaneously, such that the telephone circuits may be rung 
upon without disturbing the operation of the telegraph in- 
struments. This is a burden upon the telephone transmis- 





1,288,485. 


sion, and a pair of relays are provided by which the ringing 
equipment may be cut out during the conversation if desired. 

1,290,822. Automatic Release System. Issued to C. S. 
Winston, assignor to Kellogg Switchboard & Supply Com- 
pany, Chicago, Ill. The switches in this system are of the 
non-restoring type, in which the wipers pass forward to a 
neutral or normal position and then are ready for use again. 
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A slow release relay is used, which operates to close cir- 
cuits for impulses to drive the brushes forward to their 
normal. 

1,290,837. Automatic Switching System. Issued to A. 
E. Keith, assignor to Automatic Electric Company, Chicago, 
Ill. The patent covers satellite exchanges in which the 
switching is done at the main exchange, a connection between 
two subscribers at the satellite exchange requiring two trunks 
between the satellite and the main exchange. Application 
filed October 21, 1904. 

1,291,585. Trunking System. Issued to T. G. Martin, 
assignor to Automatic Electric Company, Chicago, Ill. Ap- 
plication filed December 2, 1910. The first selector is pro- 
vided with a repeater for impulses, and the connector has 
a ringing relay, the ringing relay being controlled over the 
trunk from the selector. 
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1,291,586. Trunking System. Issued to T. G. Martin, 
assignor to Automatic Electric Company, Chicago, Ill. Ap- 
plication filed December 10, 1910. The calling signals over 
the line circuit are of the two-wire circuit, and are con- 
verted at the selector, so that the signals over the trunk 
circuit are of the three-wire circuit, comprising vertical im- 
pulses on one wire to ground followed by a rotary impulse 
on the other wire to ground. 

1,291,587. Party-Line Lockout. Issued to T. G. Martin, 
assignor to Automatic Electric Company, Chicago, Ill. In 
a two-wire system for automatic telephones, each party line 
station is provided with a lockout relay which is charged 
momentarily as the switchhook lever moves upward and 
locks charged if the line is free for use, but if the line is 
busy before lifting the receiver, then the relay is prevented 
from locking and the sation is prevented from using the line 


Public Utility Commission News 


Reports Concerning the Activities of State Regulating Bodies 


Georgia 
HE State Railroad Commission allowed the Hawkins- 
ville Telephone Company to increase its business and 
residence telephone rates 50 cents per month. The 
company had asked for an increase of $1 on the business 
telephones and 50 cents on the residence telephones. 

The commission allowed the petition of the Hahira and 
the Ray City Telephone companies, asking for a 50-cent 
increase on both business and residence telephones. 

The petition of the Western Union to be allowed to close 
its offices at Social Circle was denied. 





Illinois 

The state Supreme Court directed the Sangamon county 
Circuit Court to dismiss the appeal from the State Utilities 
Commission in the rate case against the Chicago Telephone 
Company. It holds that the appeal was prematurely taken. 

“The commission made no finding that any rate was not 
just or reasonable, or that any rate constituted an unjust 
discrimination,” says the court. 

“Having found that, apparently, discriminations existed 
in Chicago in charges under the same service under similar 
circumstances, before making any rate the committee deemed 
it necessary to have before it a schedule of reasonable rates 
within the territory served by the company, eliminating all 
discriminations. 

“Upon the filing of the schedule the question of fixing 
rates will then be before the commission for determination 
jand upon the schedule presented, the evidence already heard 
and such other evidence as may be produced, the commission 
will make its final decision, from which an appeal may be 
taken by any person interested. 

“The order made by the commission was only an inter- 
locutory order made in the progress of the hearing on the 
petition and no appeal lies from it. The Circuit Court should 
therefore have dismissed the appeal.” 

The decision is a victory for Myer Stein and the utilities 
commission. It reaffirms the rule that utilities are subject 
to the commission’s directions. 





The Illinois Public Utilities Commission issued an order 
authorizing rates for telephone service in Henry, Marshall 
county, and increasing of the Henry Telephone Company. 
The following are the rates authorized by the commission: 

Individual line business telephone, per annum, $30. 

Two-party line business telephones, per annum, $24. 

Individual line residence telephones, per annum, $24. 


Two-party line residence telephones, per annum, $21. 

Four-party line residence telephones, per annum, $18 

Extension telephones, business or residence, per annum, 
$6. 

Extension bells, business or residence, per annum, $3. 

Party line rural telephone, grounded line, per annum, $18. 

Party line rural telephone, metallic line, per annum, $21. 

Flat rate charge for service with Sparland, in addition 
to regular rates, per annum, $3. 

Flat rate charge for service with Camp Grove, in addi- 
tion to regular rates, per annum, $3. 

The connection between the Belvidere Telephone Com- 
pany’s system and the Boone County Co-operative Company’s 
system has finally been made, and for the first time in two 
years telephone communication between Belvidere and the 
territory covered by the Caledonia company is possible. 

The connection between Belvidere and Caledonia was de- 
stroyed two years ago last February, when a storm blew 
down the line. In an effort to get connection re-established 
the matter was taken before the Illinois Utilities Commission, 
which ordered the connection made. 

The resumption of communication gives Caledonia access 
to Belvidere telephones and to outside connections through 
here, and gives connection from Belvidere to points in Cale 
donia, Poplar Grove, Argyle and up as far as Roscoe. 

The case was to have been resumed before the State 
Utilities Commission in Chicago, but a compromise was 
reached and the connection made. 


The Utilities Commission of Illinois has ordered the New 
Boston Telephone Company to change its rate from $1 to 
$1.25, with permission to take off the 25 cents if the bill is 
paid before the 15th of the following month. 





‘ 


Indiana 

TheWhiteland Telephone Company of Whiteland was 
denied an increase in rental rates. The order said denial 
was made because the company’s books were not kept in 
accordance with the rules of the commission. A 5-cent toll 
rate to Franklin was authorized. 

The Summitville Telephone Company was authorized to 
charge $1.75 net for business telephones and $1.25 net for 
residence and rural service. The Ladoga Telephone Com 
pany was authorized to charge $1.85 net for business and 
$1.35 net for residence service. 


The Public Service Commission has issued an order 
granting to the Cambridge City Telephone Company the right 
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to increase telephone rates at Cambridge City, Haggerstown, 
Losantsville and Blountsville. 

The new rates are in effect immediately and increase 
isiness rate of $1.50 at Cambridge City and Hagerstown 
75 net and the residence rate of $1 at both cities to 
$1.35 at Cambridge City and $1.25 at Hagerstown. Other 


the bi 


rates are changed somewhat in proportion. 


The commission finds that the present rates, tolls and 
charges of the Farmers’ Metropolitan Telephone Company 
of Palmyra, Harrison county, Indiana, are unjust, unjustly 
discriminatory, inadequate and insufficient, and should be dis- 
continued. It is ordered that the company be authorized 
to file, effective as of April 1, 1919, the following schedule 
of rates: One dollar per month, per telephone, to all sub- 


scribers 


The Farmers’ Co-operative Telephone Company, which 
operates in the south part of Kosciusko county, has been 
granted the right to collect an additional 10 cents on all 


; 


telephones not paid for before the 15th of the month. Thx 


rrder was made by the Public Service Commission 

An appeal to the Supreme Court from the ruling of 
Judge Louis B. Ewbank, in Circuit Court, in the telephone 
rate case recently decided in favor of the State Public Serv 


ce Commission against the Indianapolis Telephone Company 


and government officials who proposed to establish in Indi- 
ina the new government rate for long-distance toll service, 
has been granted by Judge Ewbank. The appeal was taken 


the finding of the Circuit Court judge, overruling a demut 


} Tat | ' +) 
rer ft the compla t ie 


state officials 


Kansas 
\ttorney General Clarence A. Davis has written to the 


Kansas Railway ommission, asking that Nebraska be al 


owed to join in the attack on the Burleson telephone rates 
n a direct suit brought in the supreme court of United States 
»y the Kansas commissio1 Mr. Davis sent the following 
letter to the Kansas commission 
‘I note an Associated Press Report to the effect that th 
reme court of the United States has given you permission 
t eas direct attacking the power of Postmaster 
Gener I eson to raise telephone rates all over the United 
State ~ 
“I feel that the state of Nebraska is as vitally interested 
his matter as is Kansas. I feel, as you allege, that the 
w system of rates proposed by the postmaster general 
‘unlawful, arbitrary, unjust and oppressive.” I shall be 
glad to do anything in my power to assist you in a success 
secution of tl t 
eC at the people Nebraska will be saved a great 
deal of money 1f these new rates can be invalidated. I would 
there e like to co-operate with you in any way you deem 
advisable, even to the extent of joining with you in this ac 
; oO les 
Minnesota 
Pele] ne rates have been approved at Austin by the State 
va Warel : mmission to be effective May 1 on 
t solidation of the two exchanges in that city. Business 
tes are to go up from $2 to 3 for individual line service, and 
lual line residence telephones instead of costing $1.25 
Missouri 
he St. Louis Union Electric Light and Power Company 
ust pay the Meissner Telephone Company of St. Louis and 
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Jefferson counties $8,000 within the next twenty days and 
subsequent costs the telephone company will sustain under 
a ruling of the State Public Service Commission. The tele- 
phone company was organized in 1906 and has connection 
with a number of towns in the two counties. Recently the 
Union Electric commenced the construction of a high-voltage 
transmission line close to a part of the telephone system, so 
close, the commission says, as to damage the telephone line, 
render it dangerous and interfere by induction with its 
service. It will be necessary for the telephone company to 
convert its grounded system into a metallic system, and this 
cost must be borne by the Union Electric. The commission 
finds that the telephone company has already been damaged 
to the extent of $8,000. 


The proposed merger of long distance telephone busi- 
ness in Kansas City of the Home and Bell companies will be 
granted by the Missouri public service commission as soon 
as a stipulation is filed stating the manner in which the long 
distance calls of the Kinloch Telephone company into the 
city will be handled. 

The commission announces that no order will be made 
until after the representatives of the three companies reach 
an agreement. 

W. R. Othwein, of St. Louis, vice president and general 
manager of the Kinloch company, protested against the mer- 
ger on the ground that it would be unfair to his company. 


A petition addressed to the Public Service Commission 
in the form of a request for permission to charge an in- 
creased rate for telephone service upon the installation of a 
common battery service system has been circulated in Ken- 
nett by Bell Company representatives. This program is 
merely following up the plan of a modern telephone service 
which was begun early in 1918, when the Commercial Club 
took up with the telephone company the matter of securing 
improved telephone service in Kennett. The _ telephone 
company stated that the Kennett telephone plant was an old, 
grounded circuit type; that the outside lines consisted large- 
ly of open wires running through trees, and that the only 
substantial remedy consisted of building of an entirely new 
plant. This the telephone company offered to do provided 
its subscribers would agree to pay rates sufficient to earn a 
fair return upon the investment. 

It is stated by the telephone company that the new sys- 
tem will cost in excess of $50,000, and it asks its patrons to 
agree to pay the following rates, effective the first month 
after the new system is placed in service: 

Business, individual line, $3.00 per month 

Residence, individual line, $2.00 per month 

Residence, two-party line, $1.75 per month. 

(No extra charge to be made for desk telephones.) 

Nebraska 

Holding that the United States court has no jurisdiction, 
Federal Judge T. C. Munger dismisses the suit of the Nebras- 
ka Railway Commission against the Lincoln Telephone and 
Telegraph Company brought to restrain the telephone com- 
pany from enforcing the Burleson telephone toll rates in the 
state of Nebraska. The opinion is written by Judge Munger 
and is concurred in by Judge Martin L. Wade, of Iowa City. 
Judges Munger and Wade heard arguments in the case in 
January—the first suit in the United States in which the fed- 
eral telephone administration appeared to defend its powers 
under government control. 

“As plaintiff's suit does not arise under the constitution or 
laws of the United States it therefore must be dismissed for 
warit of jurisdiction, and the conclusion renders unnecessary 
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the determination of the other question presented,” the court 
says after reviewing the case. 

The decision does not affect the injunction which was 
granted in the Lancaster county district court against the 
Burleson scale of rates. After winning the case in the lower 
court the railway commission instituted a separate suit in the 
general court. 





The Nebraska railway commission has issued an order 
authorizing twenty-eight companies with short toll lines con- 
nected with the Nebraska Telephone Company of Omaha to 
increase their rates 25 per cent to the point authorized as an 
emergency war measure for the Nebraska company, operative 
until May 1. 

Most of the companies have been charging the increased 
rate, and the order is a formality to clear the records. 

The State Railway commission has authorized 28 com- 
panies with short toll lines connected with the Nebraska 
Telephone company of Omaha to increase their rates 25 per 
cent. 


Ohio 

The total value of the property of the Central Union Tele- 
phone Company, within the district served by the Columbus 
exchange, is $3,301,000, according to a report made to City 
Solicitor Henry L. Scarlett by the state public utilities com- 
mission. The report showed that the physical value of the 
property in the given area was $2,591,024.87 and the overhead 
and intangible assets approximately $700,000. 

The report was made in connection with a petition filed 
with the utilities commission more than a year ago by Scar- 
lett at the behest of Columbus residents who protested against 
the rate raise put in effect at that time by the company. The 
utilities commission then ruled that the new rate would have 
to remain in effect until an appraisal of the company’s prop- 
erty could be obtained with a view to ascertaining if the in- 
creased rates were just. 

City Solicitor Scarlett has until early in May to examine 
the appraisal and report his findings back to the commission. 

At the time of the raise the rates on residence telephones 
went from $18 to $24 on two-party lines and from $27 to $36 
on private lines. 

A corresponding increase was made in business rates. 

If this valuation is not acceptable to either the city or the 
company, the commission will hear arguments to show why 
it should not be made permanent. 





Permanent injunctions restraining the American Telephone 
and Telegraph Company and the Cincinnati Suburban Bell 
Telephone Company from putting into effect the increased 
rates authorized in the order issued recently by Postmaster- 
General Burleson were issued by Judge E. B. Kinkead in 
the Court of Common Pleas of Franklin County. 

A permanent injunction was granted in the case of the 
Ohio State Telephone Company several weeks ago. 





Wisconsin 


The Wisconsin railroad commission has granted the Iron 
River Water, Light, Power & Telephone Company permis- 
sion to increase its local rates, to go in effect April 1. The 
increase will be 25 cents a month, making business phones 
$2.25, one-party residence $1.75 and multi-party residence 
$1.25 per month. 





Minnesota Forest Wires 


Miles of new telephone lines will be built this year 
at township expense in northern Minnesota forests to 
increase fire protection. The announcement was made by 
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W. T. Cox, state forester, who approved tax levies for 
that purpose in two townships north in Koochiching 
county, which made a total of twenty projects approved 
this year. 

The law permits townships to extend rural telephone 
lines at local expense. Settlers furnishing their own tele- 
phones are permitted to connect with the lines without 
charge, the townships building and maintaining the trunk 
system for public safety. 

Telephone extensions for fire protection this year 
are mainly in the districts near Black Duck, Northome, 
3audette and Deer river, and in St. Louis county. 


Indiana Commission Meets Companies 

The Public Service Commission of Indiana and 
about twenty members of the Indiana Independent Tele- 
phone Association took steps in March to form a com- 
mittee of engineers that will make a study of telephone 
companies with a view to determining how to differen- 
tiate between maintenance and depreciation accounts. A 
second meeting was held at Indianapolis in April, with 
representatives of the Indiana Independent Telephone 
Association, the Central Union Telephone system and un- 
attached telephone companies for the purpose of har- 
monizing telephone standards in Indiana. 

More than 800 telephone companies now are operat- 
ing in Indiana. They have presented many difficult prob- 
lems to the state commission. Many of the companies 
are small and generally there has been much confusion 
over determining telephone company values from the 
books of the companies as the books now are kept. With 
the question of what are the values of the companies, 
on which value rates are based, has come the question 
of how far present day prices shall be permitted to enter 
into the valuations of the companies. 

This question. and the difficulty in drawing a line 
between maintenance and depreciation accounts, along 
with the problem of rules for service, has caused the 
commission to confer with the telephone men. As a 
result, several committees have been appointed to work 
out recommendations to be submitted to the commission. 

One committee will work out a primer of account- 
ing which is expected to show how to differentiate be- 
tween maintenance and depreciation. It will report to 
the commission May 12. H. O. Garman, the commis- 
sion’s chief engineer, is chairman of the committee. Other 
members are James E. Clark, attorney for the association 
and formerly a member of the commission; B. G. Hal- 
stead, appraisal engineer for the Central Union Telephone 
Company; A. L. Carter, chief accountant for the com- 
mission. Other committees are: 

Standardization of Rules and Service—Samuel Tom- 
linson, of Plymouth, president of the association; D. H. 
Whithan, commercial manager in Indiana for the Cen- 
tral Union; Max Hosea, of Indianapolis, secretary and 
treasurer of the association; F. O. Cuppy, of Lafayette, 
George Watts, of Knightstown, and Mr. Carter. 

Perpetual Inventory—-J. A. Browne, of Winchester, 
chairman; Claude Stoops, of Nappanee, and John W. 
Coffey, of Indianapolis. 

Basis of Value for Depreciation—Carl H. Mote, 
secretary of the commission, chairman; J. K. Johnson, 
of Indianapolis, and Mr. Halstead. 

Betterment of Service—W. N. Bailey, Richmond, 
chairman; Charles Martz, Tipton; Mr. Hosea, Mr. 
3rowne, Mr. Withan. 

The telephone association is considering the estab 
lishment of schools for accountants in various parts of 
the state when uniform standards have been determined. 
The commission has promised co-operation in the plan. 
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Of Interest to the Trade 


Translations from the Foreign Press and Communications from European Engineers 


Kellogg’s New Sales Manager 
Some Facts About Him 


George Wolf assumed the duties of sales manager 
of the Kellogg Switchboard & Supply Company last 
month. In 1899 and 1900 he was trouble-shooter, line- 
man and general office assistant for the Garden City, 
Kansas, and Manhattan, Kansas, Independent telephone 
companies, down in the country where they grow good 

corn and big steers. In those 

days, the great handicaps of 
| operating men generally were 
| the confusion of types of ap- 
| paratus used, the constant 
changes, and the difficulty of 
replacements and maintenance. 

Standardization was a pleas- 
ant dream only, in telephone 
exchanges, but Mr. Wolf 
made up his mind that it was 
the backbone of operating tel- 
ephone success. So when, in 
1910, the joined the Kellogg 
Switchboard & Supply Com- 
pany’s engineering department, 
he worked in this direction 
a a until he was finally put at 
~ “standardization.” At first his 
work was particularly with 
the large consumers. Today 
it has greatly broadened and includes all apparatus. 

In the twenty years’ history of the Kellogg Switch- 
board & Supply Company, the aim of the organization 
has been standardization of Kellogg telephones and switch 
boards. Mr. Wolf has done a good part in this work. 
He has worked long and arduously at the standardiza- 
tion of Kellogg P.B.X. and magneto switchboards, tele- 
phones and other apparatus, which today, largely as a 
result of his labors, are made more available, and more 
profitable to the telephone man than ever before. 

[In.1900 Mr. Wolf entered the Kansas State College 
and was instrumental in beginning there the telephone 
engineering course after a strenuous campaign to show 
the need of special training on telephone work, and which 
has since become so important a factor in almost every 
college and university. 

Some five years later Mr. Wolf entered the engineer- 
ing department and laboratories of the Western Electric 
Company in Chicago and New York. In 1907 he accepted 
a position as traveling engineer and salesman for the 
Duplex Metals Company of New York. 

In all of his work he is known as a conscientious and 
accurate worker, and in taking the position as sales man- 
ager of the Kellogg Switchboard & Supply Company 
he believes that one of the greatest incentives to make a 
customer buy more goods is to make him like what he 
has, and that one of the surest ways of making him like 
what he has, at least in the telephone line, is to offer him 
a standardized equipment, not changeable at the whim 
of every novice, but based on experience as old as the 
telephone business itself. 

Standardized telephones and _ switchboards mean 
easier and better sales, easier installation and cut-over 












George Wolf 
Kellogg Sales Manager 


and easier operation and maintenance. Kellogg tele- 
phones and switchboards have been manufactured year 
after year along this one line of progress. Replacements 
and repairs have seldom been lacking for any part of 
a Kellogg exchange, and the Kellogg company has always 
been back of its apparatus operating throughout the 
world, to supply these parts for maintenance promptly and 
efficiently. 

In this idea Mr. Wolf has the aid and co-operation 
of everyone in the Kellogg organization. 





Stromberg-Carlson Strengthens Kansas 
City Sales Force 


News comes from the Stromberg-Carlson Telephone 
Manufacturing Company that its sales force in the south- 
west has been augmented by the addition of two traveling 
salesmen, Claude Mahan and A. B. Preble. 

Mr. Mahan, formerly a captain in the Rainbow Di- 
vision, has returned to his old haunts in the state of 
Missouri, where he needs no introduction. Claude went 
overseas with the Missouri Signal Troops and commanded 
one of the first units to set foot in France. After nearly 
a year of service in the field he was transferred to Wash- 
ington, D. C., where he held an important post in the 
service division of the Signal Corps. 

Mr. Preble, who has been connected with the Strom- 
berg company for several years as master installer, has 
been transferred to sales work in Missouri territory. Mr. 
Preble’s wealth of experience in practical telephone en- 
gineering work and his ability to give his customers real 
service should make him doubly welcome wherever he 
calls. He has an excellent opportunity and his many 
friends in the field are confident of his success in his new 
line of work. 

Texas interests of the Stromberg Company are now 
being looked after by Price Winemiller, formerly travel- 
ing salesman in Missouri. Price made his debut at the 
Dallas convention and has been going strong ever since. 
Ed. Fehrenbach, who traveled the Texas territory until 
February 15, resigned to accept the management of some 
Texas telephone properties. 

With these changes in organization, the Stromberg- 
Carlson Company expects to be able to give its customers 
in the southwest increased facilities. 


Skinderviken Opens Eastern Office 

Skinderviken Telephone Equipment Company of 
Chicago has opened a New York office at 335 Broadway. 
E. Snider will conduct the affairs of this office, which 
will cover eastern states and foreign transactions. It is 
hoped that this will greatly facilitate the handling of in- 
quiries and orders originating in such territory. 


The War Trade Board has made public a list of 
commodities which, it has been informed, now may be 
imported into England without special license. Instru- 
ments and machinery in the list include telephone appa- 
ratus. Minerals include nickel, oxide, magnesite and 
antimony ore. 
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Telephoning in Occupied Zone 

At first, all use of telephones was forbidden to the 
inhabitants of occupied towns (of Germany), but this 
rule has been relaxed also. In the French zone the na- 
tives are allowed telephone calls within their own city; 
while in Coblenz the Americans allow this and aslo per- 
mit the use of five trunk lines from the occupied terri- 
tory into Germany proper. Thus a German in Coblenz 
may talk directly to a German in Berlin. 

Except in cases of extreme personal necessity, all 
such calls are supposed to be confined to the transaction 
of important business, and of course American army 
censors “listen in” on every call. This privilege was given 
to the Germans of Coblenz because it was found that 
the sudden and complete interruption of contact between 
the two banks of the Rhine caused a great deal of in- 
convenience and suffering.—Gregory Mason in the Out- 


look. 


Telephone 1918 Revenues Decrease 

The net income of sixty telephone companies with 
annual revenues above $250,000 showed a decrease of 
$220,000, or 3.7 per cent, during November, 1918, com- 
pared with the total of $5,977,000 for November, 1917. 
A summary of November revenues and expenses made 
public by the interstate commerce commission showed an 
increase in gross revenues, however, of more than $2,400,- 
000 above the figure for the same month in 1917, the 
total reaching $29,497,000. 

Net operating revenues of the same companies for 
August, 1918, decreased $343,283, as compared with net 
operating revenues for August, 1917. Gross revenues 
for the month were $277,789,254, which is a gain of 
$1,002,108 over the same month in 1917. 

An increase in the operating expenses of $1,345,391 
for August, 1918, over August, 1917, was shown in the 
report. The operating expenses for August, 1918, were 
$20,438.297. 

Net revenue for the sixty companies for the eight 
months ending with September 1, 1918, showed a de- 
crease of $303,829, as compared with the eight months 
ending September 1, 1917. 

The gross revenues for the eight months in 1918 
aggregated  $223,568,454, against which were operating 
expenses of $157,154,292. For the eight months in 1917 
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the operating revenues totaled $209,091,449, with oper- 
ating expenses of $142,373,459. 


Big P. B. X. System 

The third largest telephone exchange in Chicago, 
where there are as many telephone calls in a year as there 
are in a town of 40,000 to 50,000 inhabitants, is located 
in the same plant with a branch telegraph office which 
sends as many telegrams in a year as are sent in Grand 
Rapids, a city of 125,000. 

There are 600 telephones in the Swift & Company 
general offices at the Union Stock Yards, where these 
busy wires are, and they keep twelve operators working 
hard. The total number of telephone calls for a year 
in this plant is 6,000,000—or 20,000 a day. 

There are private wires to all points important in 
the cattle trade, and the number of long-distance calls, 
which is usually more than 100, is a large average for a 
branch exchange. 

Twenty-five telegraph operators and some twelve 
clerks may be seen working steadily throughout the 
day in the room next door, which is the telegraph office. 
Here 2,000,000 telegrams are sent and received in a year. 
There sre 7,000 miles of private wires to twenty cities, 
where are branch offices of Swift & Company. It has 
been estimated that if these telegrams were bound in 
200-page books it would require 850 feet of floor space 
to file them away. 

“It is possible for us to handle all this business in a 
small room like the one we have here,” C. T. Shedd ex- 
plained, “because we do not have to do the accounting 
that a branch exchange in a city would have to do.” 

In fact, telegraph officials who have visited the plant 
declare the telegraph office is one of the best equipped in 
America, as well as one of the largest. The telephone 
exchange is equipped with the most up-to-date connec- 
tions. An interesting feature of this exchange is the 
method by which it is possible to connect three or more 
people on one line so that they can have a “round-table 
conference” without leaving their private offices. 

In addition to the telegraph and telephone business 
done in that branch, there are some 27,000 cables handled 
yearly. To decipher these and translate them, an intricate 
system is used, requiring ten translators and checkers and 
two typists. 





Brevities of the Business 


The Activities of the Whole Telephone Field Told in Short Paragraphs 


PERSONAL NOTES 

Milton Spencer, who for a number of 
years has been connected with the North- 
western Telephone Company in Red Wing, 
Minn., has been transferred to the Tri- 
State office at Albert Lea. He took up his 
new duties there the first part of April. 

William Bunde, former manager of the 
Southwestern Telegraph and Telephone 
Company at Texas City, has been dis- 
charged from the army. Mr. Bunde 
served for more than a vear in France and 
Belgium, and was on duty on almost all 
the battle sectors, he says, being attached 
to a field signal battalion. His hardest 
service, he said, was with the British and 
Canadian forces in the Arras sector. Mr. 
Bunde will again enter the service of the 
telephone company, and expects to be as- 


signed to duty at some point in Texas. 
Frank E. Bohn, who has for several 
years acted as assistant general manager 
of the Home Telephone and Telegraph 
company, at Fort Wayne, Ind., will be made 
general manager of the company, accord- 
ing to the statement made recently by the 
present general manager, William L. Moel- 
lering. Mr. Moellering said, at the regular 
annual meeting of the stockholders in the 
Home Telephone building that he would 
recommend his assistant Frank E. Bohn to 
the position of general manager at the meet- 
ing for organization of the newly elected 
board. Mr. Bohn is deemed by the stock- 
holders an exceptionally efficient official. 
The retiring board of directors was unani 
mously re-elected consisting of William L 
Moellering, G. Max Hoffman, John B 


Reuss, Max B. Fisher, William A. Bohn, 
Henry R. Freeman, Isidor Lehman, Frank 
E. Bohn and August E. C. Becker. 

T. H. Considine of Owatonna, Minn., 
has been named as the new manager of the 
Rochester Telephone Company. B. M. 
Dunn, the retiring manager, has for a num 
ber of weeks past been planning to enter 
another field, having several attractive of- 
fers and consequently the news of his re 
tirement at this time is no surprise to his 
intimates. Mr. Considine has_ fourteen 
years of experience in the telephone busi- 
ness at Owatonna, Albert Lea, Bainerd, and 
elsewhere and is recognized throughout 
Minnesota as a capable man to have at the 
head of a telephone system 

A. F. Adams, president of the Kansas 
City Home Telephone Company, will take 
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twenty years of catch-as-catch-can telephone 
and telegraph experience to his new position 
as head of the Postal Telegraph Company. 
Although far under that maturity mark set 
by Doctor Osler a few years ago, Mr. 
Adams has worked from a humble start 
to his present position by actual contact 
with the fast changing problems of tele- 
phone and telegraph operation, until he is 
regarded as one of the few all around 
operaing experts in the wire communica- 
tion field 


Ernest G. Strieter, formerly of St. 
Paul, has been appointed manager of the 
Owatonna exchange of the Tri-State Tele- 
phone & Telegraph Company to succeed 
Thomas C. Considine, who has been pro- 
moted to manager of Rochester exchange 
The new manager has been cashier of the 
St. Paul exchange of the company and was 
also assistant clerk in the office of the dis 
trict manager of St. Paul 


Lester C. Ayer was recently appointed 
manager of the New England Telephone & 
Telegraph Company at Portland, Me., to 
fill the vacancy caused by the death of M1 
A. T. Stewart. He was born at Cornish, 
Me., April 8, 1888 He enters his new po 
sition thoroughly equipped with a knowl 
edge of the business 


The death occurred on March 22 of Her 
bert W. Kent, who for many years was 
prominently connected with the British Col 
umbia Telephone Company He was one 
of the pioneers of Vancouver, and came to 
British Columbia in 1891 at a time when de 
velopment was about starting. Vancouver 
had been incorporated only five years, but 
had a telephone system, and to make it up 
to date, Mr. Kent came west from Peter 
rough, Ontario Mr. Kent was born in 
Chatham, Ontario, in 1862, and began his 
career as a telephone man in 1881, when he 
entered the service of the Toronto Tele 
phone Company, long since merged with 
the Bell Telephone Company of Canada. 
The telephone was in its swaddling clothes 
at that time In 1886 he was married 
Miss Florence Findiay, who survives him 


Charles E. Bett 
ager for the New England Telephone & 
Telegraph Compat \ at Bar Harbor, M« 
Previous to his enlisting in the Naval Re 


s has been appointed man 


1 


serve, in which he saw six months’ service, 
Manager Betts was a commercial man in 
the state of Maine division. His experience 
as a telephone man embraces a knowledge 


of plant, traffic, and commercial work. His 


territory as manage1 ot an unfamiliar 
one, as he covered it as a contract agent be 
fore he enlisted, ind the kn wledge he yain 
ed of the whys and wherefores of Bar Har 
bor fits him tor his new positiot 

li the presence o i large gathering ol 
officers and soldiers at Chaumont, [rance 


General Pershing personally conterred o1 
Col. John J. Carty, Signal Corps, U.S 

and chief engineer of the 
phone Company, the Disting 


Me lal The order conferring 





( ne the decora 
tion savs Colonel Cart wv his brilliant 
professional attainments and sound judg 
ment, has rendered services xceptiona 


1 ‘4 ” 
Vaiue to he governimct 


Announcement has been made that ‘J 
Doremus has been ransterred to the EF. I 
Du Pont De Nemours Export Company as 
general eastern manager with headquarters 
in Shanghai, China E. R. Galvin has been 
appointed manager of the sporting powder 
division to succeed Mr. Doremus 


On April 11 the announcement was made 
at Denver, Colo., that Benjamin Stalker 
Read, former vice president of the South- 
western Bell Telephone System, had been 
elected president of the Mountain States 
Telephone & Telegraph Company io fill 
the vacancy caused by the death on Febru- 
ary 21 of Edward Bell Field. Mr. Read 
began his telephone career as a messenger 
boy in the office of the Cumberland Tele- 
phone & Telegraph Company et his home 
town, Carthage. Almost simultaneous be- 
gan a succession of advances that carried 
him into almost every branch of the serv- 
ice and through every bypath of the tele- 











_J 





Benjamin S§ Read, President f the Mountat 
States elephone and Telearaph Company 
phone field Successively: he was local 


manager at Owensboro, Ky., Chattanooga, 
lenn., Louisville, Ky., and New Orleans, 


La. In 1912 he was made general manager 
of the Bell Telephone Company of Mis- 
sour! with headquarters at St. Louis. In 


1914 he was appointed operating vice presi- 
dent of the Southwestern System, embrac- 
ing the states of Missouri, Kansas, Texas, 
Oklahoma and Arkansas He served in 
this capacity until his electica as president 
of the Mountain States Telephone & Tele 
graph Company which operates the asso 
ciated companies in Colorado, Utah, Mon- 
tana, Wyoming, Idaho, New Mexico, Ari 
zona and a portion of Texas 


Archie T. Stewart, forty-two, manager of 
the New England Telephone & Telegraph 
Company at Portland, Me., for the last ten 


vears, an efficient and popular official for 
twenty years, died March 3, after an illness 

several months at his home in Portland. 

Announcement was made recently of the 
ippointment of T. H. Langarf, division en 
eineer of the Cumberland Telephone Com 
pany in Tennessee, to the position of assist- 
ant to the chief engineer of the Southern 
Bell Telephone Company at Atlanta, Ga. 
Mr. Landgarf will have the title of outside 
f the Southern Bell system 
charge of this bureau of the 
company for the entire Southern territory. 
This is one of the first changes affecting the 
local company since the retirement of W. T. 
Gentry as president of the Southern Bell 
and is an indication of the progressive poli- 


plant engin er < 


and will be 
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cy that will be followed under the new 
president, J. Epps Brown. Mr. Landgarf 
is one of the best known telephone men in 
the entire South. He is a native of Hun- 
gary, and was educated in the schools and 
colleges of Budapest. Coming to this coun- 
try twelve years ago, he started at the bot- 
tom and worked his way from the ranks to 
a position of responsibility in the telephone 
business and is regarded as one of the best 
informed men in the Bell system. During 
his term of service he has been connected 
with the Cumberland, Christian & Todd, 
Southern Bell and Chicago Telephone com- 
panies and is an engineer of rare ability. He 
will succeed O. J. Huie, who becomes the 
chief engineer of the Southern Be'l com- 
pany. 

P. E. Bolles of Lewistown, Ill., who for 
the past two years has been the manager 
of the Central Union Telephone Company 
office, has received notice that he has been 
transferred to Pekin. 

Daniel F. Turnbull resumed recently his 
duties as general manager of the Kentucky 
division, Cumberland Telephone & Tele- 
graph Company, after a break of several 
months enforced by the war. Mr. Turn- 
bull resigned his post to serve as a Captain 
in the Signal Corps, and, after he was de- 
mobilized, he was asked ‘by his company to 
act as general manager of the Tennessee 
division during an interregnum caused by 
the death of the incumbent. Recently a 
new official was appointed for Tennessee, 
and Mr. Turnbull has returned to his old 
station. is one of the most popular and 
able telephone managers in the country. 
L. K. Webb, who has been acting general 
manager remains in his function as com- 
mercial superintendent. 

H. F. Albright, vice-president and general 
superintendent of the Hawthorne plant of 
the Western Electric Company has been 
elected a director of the company, which oc- 
curred at a meeting of the board of direc- 
tors held last month in New York. Mr. 
Albright, who is 50 years of age, began 
work at the age of 14 as an office boy of the 
Union Pacific in Philadelphia. He was 
first employed by the Western Electric 
Company in 1892 as a salesman attached to 
the Chicago house. Two years later he 
was transferred to the construction depart- 
ment in New York and stayed there until 
1908, becoming superintendent of the New 
York factory before he left. He went to 
Hawthorne in that year to become general 
superintendent and still retains that posi- 
tion. He was elected a vice-president two 
vears ago. 

After long and continuous service with 
the Tri-State Telephone and Telegraph 
Company at Albert Lea, Minn. from 
groundman to wire chief, E. H. Nolting has 
decided to try his hand in business for him- 
self. 

D. G. Raley, a prominent citizen and for 
about 14 years manager in Salem for the 
Ohio State Telephone Company, has resign- 
ed his position and has purchased the Royal 
theater at Findlay. Mr. Raley started with 
the Columbiana County Telephone Com- 
pany, now the Ohio State Telephone Com- 
pany, when it was organized in July, 1899, 
and has been in its employ ever since, work- 
ing himself up from a laborer to manager, 
which position he has held for about 14 
vears. He expresses his regret in leaving 
Salem, where he has made many friends. 
J. A. Wingard, who has been plant chief, 
and employed by the company at Colum- 
biana and Salem for 17 years, will receive 
the promotion to manager succeeding Mr. 
Raley. 




















The Hancock County Telephone Com- 
pany, organized two years ago by farmers 
when a disagreement arose with the Green- 
field company over switchboard charges, 
was dissolved by the MHancock circuit 
court. The companies came to an agree- 
ment several months ago before it was nec- 
essary for the new company to start its 
plant. 

IOWA 


It is proposed to join the Nemaha tele- 
phone system to the Sac Telephone Com- 
pany system. That community needs bet- 
ter telephone service. 

The Morley Telephone Company has 
signed a contract with the Iowa Tele- 
phone Company so that the patrons will be 
able to talk to Anamosa as soon as a line 
is put in order. 

Sioux City started proceedings in the 
District Court recently for seizure of the 
properties of the two telephone companies 
operating there, the Iowa, or Bell, and the 
Automatic. The city maintains the com- 
panies have violated their franchise rights 
by stifling competition. 

KANSAS 

Hearings in Salina and many towns in 
that part of the state recently were held 
by the state utilities commission relative to 
increased telephone rates as petitioned for 
by the United Telephone Company. The 
commission has ordered that each exchange 
make a separate report, rather than col- 
lectively. Most of the exchanges ask for 
an increase of fifty cents a month, the 
commissioners stated, except Salina, who 
asked for an increase from $1.50 to $2.50 
per month. 

Representatives from Onaga, Havens- 
ville, Soldier and Holton met with two 
members of the Public Utilities Commis- 
sioners, Messrs. Kinkel and Green, in Hol- 
ton recently, for a hearing in regard to the 
proposed telephone rates in those towns. 
Evidence from the company and the com- 
plaining parties was introduced. The tele- 
phone company introduced as evidence their 
expense account and income from July 1, 
when they took over the management of 
the concern. They also presented a com- 
plete inventory of their property. The mat- 
ter was taken under advisement and pend- 
ing a decision, the engineer of the Utilities 
Commission will be sent here to test out the 
exchanges. An auditor will also doubtless 
be sent. The hearing gave satisfaction to 
everyone present. 

The city attorney of Arkansas City has 
been instructed to commence at once man- 
damus proceedings against the Southwest- 
ern Bell Telephone Company to compel it 
to live up to the charter and to install tele- 
phones in the homes of residents who wish 
them. The company of late has been re- 
fusing to install new telephones, or 
generally delaying the matter for various 
reasons. Specific data is being gathered 
and a test case will be brought at once. 

LOUISIANA 


Within one week farmers at Paradis, 
St. Charles parish, formed the Paradis Co- 
Operative Farmers’ Telephone Company 
with 26 stockholders, oversubscribed the 
capital stock and built the telephone line. 
Poles were set at the rate of a mile a day. 
Dr. I. D. Day is president; H. O. Camp- 
bell, secretary. 

MICHIGAN 


At the annual meeting of the Citizens 
Telephone Company at Grand Rapids re- 
cently the old officers were re-elected: 
President, Robert D. Graham; vice-presi- 
dent, Victor M. Tuthill; treasurer, Theron 
H. Goodspeed; secretary, A. E. Wells; gen- 
be united with any other unless orders are 
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eral manager, Charles E. Tarte; directors, 
the officers and P. B. Garvey, Willard K. 
Spencer, Ionia; John B. Martin, Clay H. 
Hollister, Thomas Bromley, Jr., Muskegon; 
Claude Hamilton, W. C. Winchester and 
Frank E. Church. 


The final hearing of the Michigan State 
Telephone Company, in its petitions for 
higher rates to the state railroad commis- 
sion, will not be held for four months. This 
announcement was made by City Attorney 
Taggart, who returned recently from Lan- 
sing, where he attended the hearing. 


At a meeting of the Locke Mutual Tele- 
phone Company held at Bell Oak recently 
tor the purpose of considering bids for the 
management of the company for the year 
following April 1, the contract was awarded 
to Leon Sweet, manager for the current 


year. This telephone company, founded by | 


farmers who gave their time to set poles 
and string wires, has grown from a few 
miles of line to be one of the most im- 
portant rural enterprises of this section. 
Incorporated in June, 1902, the system now 
includes 250 miles of line and serves 335 
patrons in Locke and Conway, Livingston 
county. Forty miles of metallic line con- 
nect the central station at Bell Oak with 
Williamston, Webberville, Fowlerville, 
Perry, Morrice and Bancroft, exchange 
_— all these points except Morrice being 
ree. 


As a sign that general conditions are re- 
turning to the normal, the number of sub- 
scribers to the Citizens Telephone Company 
at Grand Rapids is on the increase. During 
the last eight months of the old year the 
Citizens subscribers decreased 347 in the 
city and 933 outside. For the first three 
months of the new year there has been a 
gain of 153 in the city and 258 outside. The 
decrease was due largely to the men going 
away to the war and the families getting 
along without the convenience. Now the 
men are coming back and the reinstatement 
of the telephone follows. 

MINNESOTA 

In place of the 200-paid wire conduit now 
accommodating Park Point telephone sub- 
scribers, a 400-pair submarine conduit is 
being laid under the ship canal, and will 
give Park Point just twice the present num- 
ber of telephones. The growth of the Min- 
nesota aveiiue district on the Point has in- 
creased materially and further increase is 
looked for by the Bell Telephone officials, 
who are prepared to meet the demands as 
needed. To place the new cable, divers 
are scooping a trench six to eight feet deep 
under the canal to protect the cable from 
dragging anchors, and the cable will be 
heavily armored to withstand under-water 
wear of future years. 


The Iron Hub Telephone Company was 
organized at Iron Hub recently with twenty) 
subscribers. The officers are Charles Pe- 
terson, president; Rev. William Brams- 
holt, secretary; Fred Dagners, treasurer. 
The directors are Rev. William Bramsholt, 
Charles Peterson, William Harms, Henry 
Hamdorf. The line is to be fifteen miles 
long and connect with the Aitkin-Deerwood 
line at Deerwood. 


A new telephone line has been organized 
in the Marysburg vicinity. The organizers 
include Messrs. Charles Rientjes, Emmett 
Smith, Joseph Filan, John White and John 
and Joe Geegan. The new line will con- 
nect with the Citizens telephone line at 
Madison Lake, and work will be started as 
soon as the material can be hauled. 


A staff of about 25 experts is in Superior 
appraising the People’s telephone system 
for the company. The company will not 
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received from the postoffice department, ac- 
cording to J. C. Crowley, manager. 

Miles of new telephone ‘lines will be built 
this year at township expense in northern 
Minnesota forests to increase fire protec- 
tion. The announcement was made re- 
cently by W. T. Cox, state forester, who 
approved tax levies for that purpose in 
two townships north of Ray in Koochiching 
county, which has made a total of twenty 
projects approved this year. 

Applications for permission to unify tele- 
phone service at Austin by consolidating 
the old Northwestern exchange now owned 
by the Tri-State Company with the inde- 
pendent plant of the Interstate Company, 
was made recently. 

F. B. Cannada, from Park Rapids, closed 
a deal for the transfer of the Osakis Tele- 
phone Company Exchange at Osakis to W. 
Balder of St. Cloud, recently. Posses- 
sion was given April 1. The consideration 
was $8,500. The local exchange was built 
by F. B. Cannada and C. H. Bronson in 
1902, and has grown to a system of 217 
local telephones and has connections with 
four farmers’ lines covering the tributary 
territory in every direction. The exchange 
has always been a live one and a good, pay- 
ing investment. The new owner is a prac- 
tical telephone man and will assume the 
management of the plant. ° 

MISSOURI 

The plan for merging the Southwestern 
Bell Telephone Company in Kansas City 
with the Home Telephone Company of that 
city was presented recently to the public 
service commission, on application of the 
two companies for an order by the com- 
mission authorizing the consolidation of 
the companies. Details of the merger were 
explained to the commission by E. T. Hal- 
stead, representing Mayor James —_ 
and the city government; by J. W. Gleed, 
representing the Bell company, and L. E. 
Durham, the Home company. As an in- 
tervener the Kinloch Long Distance Com- 
pany of St. Louis did not appear as oppos- 
ing the merger, but merely to secure in the 
order asked for a clause protecting fulfill- 
ment of its contracts with the Home Tele- 
phone Company on long distance business. 

J. E. Armstrong, formerly district man- 
ager of the Southwestern Bell Telephone 
Company, with headquarters in Charleston, 
has purchased the exchanges of the Bell 
and the Independent Telephone Companies 
at Russellville, Ark., and will consolidate 
them. For several months Armstrong has 
been manager of the Lead Belt Telephone 
Company. 

NEBRASKA 

Keystone can rightfully boast of a few 
wide awake and progressive business men 
who, when they see the need of an improve- 
ment, can get busy on the project. We 
have fresh proof of this in the fact that 
they now have nearly all the material on 
hand for a telephone line to Arthur. The 
work will begin soon and it is thought that 
within a very short time the line will be in 
operation. The fact that they did not have 
24-hour service as in larger places did not 
deter them for they arranged that when 
the girl leaves the board in the evening she 
wili simply make connection with Ogallala, 
thus giving Arthur the service they have 
been wanting so long. 

Application for a 25 per cent increase in 
rates has been made to the State Railway 
Commission by the Ainsworth Telephone 
Company, operating in Brown county. The 
company was organized 15 years ago and 
the same rates are in effect now as at the 
time of the organization. The application 
states that 90 per cent of the customers 
have signed a petition asking that a modern 
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Charles F. Cobry of Omoha was checked 
in recently as manager of the Fremont 
business of the Nebraska Telephone Com- 
pany, succeeding C. C. Travlstead, who has 
“mysteriously disappeared.” Cobry former- 
ly was a newspaper man and joined the 
Nebraska company’s offices in Omaha only 
four months ago. 

Daniel McLaren, Cincinnati, Ohio, capi- 
talist, aged about 63, died of pneumonia 
recently at his home in Madison Road, that 
city. Mr. McLaren was a director in the 
Ohio State Telephone Company and was 
known in Columbus, where he frequently 
visited. 

George H. Aman, who has been manager 
of the Central Illinois Telephone and Tele- 
graph Company of Lincoln, Ill. for the past 
few years, since the retirement of William 
Corwine, has resigned his position as such 
manager, the same being accepted, and his 
place will be taken by G. H. Glass, of Cuth- 
bert, Ga. Mr. Aman has a number of 
times essayed to get away from the city to 
move to his farm near Morrison. He has 
been in the telephone business practically all 
the business years of his life and decided to 
work for himself. 

B. Y. Chambers, son of J. B. Chambers, 
was made general manager of the Southern 
Telephone & Telegraph Company, for 
southwestern Georgia, with headquarters at 
Moultry. Mr. Chambers for a short while 
was secretary and treasurer of this com- 
pany in Atlanta. The company needed a 


man that can do things and promoted him. 





NEWS FROM THE FIELD 
ALABAMA 

The Elba Telephone Company has pe- 
titioned the public service commission for 
permission to raise its house rates from 
$1.50 per month to $2, and its business 
rates from $2 to $2.50 per month. The 
matter will be considered by the commission 
at an early date. The telephone company 
also states that on its investment of $21,000 
it realized at the close of the last year a 
profit of $203. 

The Southern Bell Telephone and Tele- 
graph Company is spending $25,000 on im- 
provements on the lines, cables and operat- 
ing room in Gadsden \ portion of this 
fund has been used, but the larger portion 
is yet to be used on the extension of the 
lines in this city. About half of the sum 
be used on installing new fixtures and 
idditional boards in the local office 

ARKANSAS. 

J. E. Armstrong of Farmington has pur- 
chased the plant and business of the Rus- 
sellville Telephone Company for $20,000. 
He has options on the purchase of the local 
Southwestern Telephone Company, and 
will consolidate the two systems, giving all 
local telephone patrons long distance con- 
nections. Russellville has been one of the 
few towns in the state which have had no 
long-distance connections, the Russellville 
Telephone Company having been organized 
by local people 20 years ago and soon win- 
ning over practically all the local sub- 


scripers 


is to 


CALIFORNIA 
The Los Gatos Telephone Company 
applied to the Railroad Commissioner for 


nas 


authority to add 25 cents a month to its tele- 
phone rentals, claiming that the increase is 
necessary to enable the company to meet 


increase 1 cost of operation. The company 
wants a nine per cent. return on its invest- 
ment The annual gross operating revenue 
under the present rates totalled $16,450. The 
new rates, it is estimated, will increase this 
umount by $2000. The value of the plant 
is estimated at $36,000 
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GEORGIA 


At a session of the state railroad com- 
mission held recently petitions were heard 
from the Georgia Public Service company, 
of Cordele, Ga., and the Hawkinsville Tele- 
phone company. Each petition is for an in- 
crease in rates. 

Telephone rate increases are desired at 
Junction City, Crawfordville, Winder Stath- 
am, Summerville and several South Georgia 
exchanges served by the Consolidated Tele- 
phone Company of Thomasville. 


ILLINOIS 


W. P. McHenry of Normal has pur- 
chased the Saybrook Telephone Exchange 
from Coon Bros. of Rantoul and has as- 
sumed possession of the business. J. B. 
Pitman will be retained as lineman and will 
manage the business until Mr. McHenry 
moves to this city about July 1, when he 
will take active management of the plant. 

Officials of the Chicago Telephone Com- 
pany prepared recently to file before the 
state utilities commission a schedule of rates 
in Chicago and vicinity in compliance with 
the original order of the commission, re- 
versed in the Sangamon County Circuit 
Court by Judge E. S. Smith, and upheld 
by the Illinois Supreme court. The deci- 
sion may mean a 5 cent rate to Oak Park 
and Evanston, according to Myer J. Stein, 
who brought the suit as a Chicago taxpay- 
er. The suit was brought on the ground 
that certain suburbs were discriminated 
against both in regard to rates and quality 
of service. The reversal of the Stein case 
was accompanied by directions to the lower 
court to dismiss the appeal, as no final order 
has been entered by the commission. 

The Central Union Telephone Company 
has filed an application with the Illinois 
public utilities commission, for authority to 
sell a toll line from Barry to Quincy to the 
Pike County Telephone Company. Sales of 
this kind, or of any public utilities, may not 
be made without permission of the state 
board. 

The Auburn Telephone Company filed a 
petition with the Illinois Public Utilities 
commission recently asking for authority to 
advance its rates in Auburn and vicinity. 

The DeKalb County Telephone Company 
of Sycamore through Ira C. Wetzel, vice 
president, and James C. Josiyn, secretary 
certified to the secretary of state today to 
an nicrease in capital stock from $200,000 
to $400,000 


The Boone County Rural Telephone 
Company at Belvidere held its annual 
meeting of stockholders recently. ‘F. J. 


Stuerer and A. W. Orr were re-elected 
directors, their terms having expired. The 
directors holding over are: Mrs. Henry 
3iester, Henry Huntington, Fred Reed, Al 


Aten and Fred Fitch, the latter two of 
Rockford. The directors’ meeting follow- 
ed that of the stockholders when the offi- 
cers for the ensuing year were elected. 
These are: President—F. A. Reed; Vice 
President—F. J. Steurer; Treasurer—Thos. 


G. Reed: Secretary and General Manager— 
Arthur W. Orr. All were re-elections, ex- 
cept the vice-president, who was chosen to 
fill the vacancy occasioned by the death of 
Frank W. Plane. The reports showed the 
business of the company to have been very 
satisfactory 

Application for permission to make a 10- 
cent toll charge on telephone calls between 
Plymouth and Carthage was asked of the 
Illinois Utilities Commission recently by 
the Plymouth Mutual Telephone Company. 
Service between these cities has heretofore 
been free. 

The Illinois public utilities commission is- 
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sued an order recently suspending until 
August 3, 1919, the proposed advance in 
rates for telephone’ service in Cowden, 
Shelby county, of the Cowden Mutual Tele- 
phone company. The commission sus- 
pended until August 17, 1919, the proposed 
increase in rates in Auburn and vicinity of 
the Auburn Telephone company. The pro- 
posed increase in rates in Girard and vicini- 
ty of the Girard Telephone company were 
suspended until August 17, 1919. 

The Lincoln Telephone Company filed 
petition with the Illinois public utilities 
commission for authority to buy the proper- 
ty of the Central Illinois Telephone & Tele- 
graph company of Lincoln, and to issue 
$125,000 of capital stock; for authority to 
buy all property of the New Hollond Tele- 
phone company and to issue $16,500 of cani- 
tal stock; and for authority to buy all the 
property of the Elkhart Independent Tele- 
phone company and to issue $11,000 oF capi- 
tal stock. 

INDIANA 


A petition to be presented to the Indiana 
Public Service Commission asking for the 
elimination of one of the telephone ex- 
changes in Clay City is being circulated and 
it is understood that the paper is being 
liberally signed. It is said that the tele- 
phone service of Clay City will be greatly 
improved with the merger of the two ex- 
changes. The petition originated with peo- 
ple interested in the Citizens’ Telephone 
Company. An official of the Clay City 
Mutual Telephone Company is quoted as 
saying that a counter petition will be circu- 
lated, asking that the telephone situation in 
Clay City be left as it is. 

The Central Union Telephone Company 
recently filed with the public service com- 
mission a petition for permussien to take 
over from its recently discharged receivers 
all stocks, bonds and notes of other ccm- 
panies in Indiana in which the company 
previously had an interest or in which the 
receivers acquired an interest for it within 
their period of jurisdiction. 

The Hoosier Telephone Company, of 
Salem, has filed a petition with the public 
service commission askirg for an increase 
in telephone rates to $2.25 a month for a 
business telephone; $1.40 for a home tele- 
phone and $1.40 for a rural telephone. The 
company asks for authority to require a 
three months’ rental deposit in advance by 
new subscribers. 

The Lafayette Telephone Company re- 
cently filed with the public service com- 
mission an amended petition for higher 
telephone rates. On December 17, the 
company petitioned for increased rates and 
in the amended petition it asks as an addi- 
tional increase the raising of the business 
rate to 3.50 and the four-party residence 
rate to $1.50. 

Miller is soon to have Gary telephone 
service as was assured recently when City 
Attorney R. M. Davis was notified by an 
official of the Chicago Telephone company 
had purchased the exchanges at Miller, 
Valparaiso, Chesterton and other towns in 
northern Indiana. Negotiations were 
brought about for direct phone service be- 
tween Miller and Gary, when Gary took 
over Miller as a part of its municipality 
and is now the Tenth ward of Gary. Be- 
fore the transfer can be made it will be 
necessary to have the approval of the post- 
master general, who is in control of tele- 
graph and telephones in this country and 
a request for this information was forward- 
ed to the authorities on March 24. It is 
also necessary before this deal can be con- 
summated that it be approved by the State 
Utilities Commission at Indianapolis. 
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system be installed and have expressed their 
willingness to have the rates increased if 
this be done. The company estimates ap- 
proximately $5,000 would be required for 
this improvement. 

The State Railway Commission has au- 
thorized increased telephone rates for 
Dodge county. 

OHIO 

Marion boasts of one of the finest tele- 
phone systems in the country. So great 
a reputation has the local system that repre- 
sentatives from all over the country come 
to Marion to inspect it. In the last few 
years the company has erected a beautiful 
exchange on South Main street, where the 
general offices of the company are also lo- 
cated. The system now in use is a won- 
derful improvement over the old one. 
With the system all delays in making con- 
nections are done away with and subscrib- 
ers are afforded a much better service than 
formerly. There are now in use in the 
city 5,100 telephones and in the country 
about 900, making a total of 6,000 tele- 
phones in the local exchange. The com- 
pany now employs sixty people and has 
an investment of about $500, 

A corps of telephone engineers from Chi- 
cago are at New Richmond at work install- 
ing a new switchboard system in the New 
Richmond exchange of that company. The 
new system is of the most modern and up- 
to-date type and is the same as that in use 
in the large cities. The new system will 
afford the subscribers using the Bell tele- 
phone accurate and prompt service. The 
work is in charge of Engineers Wm. Dan- 
ielson and Floyd Unidon, Wm. Zieverinth 
and M. Siebian. The work, it is said, will 
be finished by the first of June. 

Damascus Telephone Company, Damas- 
cus, has increased its capital stock from 
$10,000 to $30,000. 

In an indignation meeting at Eagle Cen- 
ter recently about a hundred subscribers of 
the People’s Telephone Company adopted 
a resolution protesting against, the com- 
pany’s recent increase in telephone rates. 
The company serves the villages of Jenera, 
Mt. Cory, Rawson, New Stark, Arlington, 
Mt. Blanchard, Forest, Eagle Center and 
the surrounding country. George Russell, 
an official of the Vanlue Mutual Telephone 
Company, and one of the leading mutual 
telephone exponents of northwestern Ohio, 
was the principal speaker at the Eagle 
Center meeting. The resolution adopted 
unanimously follows: “We, subscribers of 
the People’s Telephone Company, assem- 
bled at Eagle Center, do adopt the follow- 
ing resolution to-wit: Be It Resolved, 
That we condemn as unfair and unjust, 
considering the services rendered, the re- 
cent schedule of rates adopted by the said 
People’s Telephone Company. 

H. B. McCLELLAN, chairman, 
R. O. McCLELLAND, sec’y. 

Protests have followed an announcement 
by the Mt. Blanchard Telephone Company 
that rates had been increased 50 per cent 
The Mt. Blanchard Company supplies many 
nearby villages with phone service. 

The Fremont Home Telephone Company 
has applied to the city council for a new 
franchise for twenty-five years. The pro- 
visions as prepared by the company will not 
conflict with granting similar rights to 
other companies desiring to locate in the 
field. ; 

The Rural Dale telephone exchange held 
a meeting recently and decided to purchase 
the old line between Rural Dale and Gays- 
port, to rebuild the line and install a new 
switch, and put the line in condition to give 
first class service. J. F. Allen, Robert 


Henderson and Robert Buchanan were 
named as building committee to have 
charge of the work. 

A force of 22 men is at work completing 
the new home of the Central Union Tele- 
phone Company at Findlay. The structure 
is expected to be ready for occupancy by 
July. 

The Urbana Telephone Company’s new 
switchboard and all exchange equipment 
such as cables, coils, relays, etc., have ar- 
rived and installation of same was com- 
menced recently. There were several dray 
loads of the apparatus sent by the Western 
Electric Company from Massilin, O. The 
new switchboard is of beautiful mahogany 
and is of the multiple manual system. It 
will have three positions for toll service, 
one receiving position, two sending posi- 
tions, two rural line positions, and five local 
positions. It will accommodate about 50 
per cent more lines than are now in use. 
The Bell telephone exchange will be closed 
on North Main street and will be consoli- 
dated with the Urbana Telephone Com- 
pany’s new exchange. All lines entering 
Urbana will enter through this exchange. 
An underground cable will connect the 
lines now entering the Bell exchange with 
the new office. Manager Neff says that the 
new switchboard will be completely in- 
stalled between 60 and 70 days from date, 
and that he will have to carry about 25 op- 
erators on the pay roll in order to take care 
of the increased amount of business. 

OREGON 

Direct telephone communication between 
North Bend and the Ten Mile district is 
soon to be established as the result of an 
agreement reached between the Heights 
Telephone Company, an association of 
farmers operating a rural telephone system 
in the Ten Mile section, and the Coos & 
Curry Telephone Company. The terms of 
agreement permit the former company to 
connect with the main system of the Coos 
& Curry Telephone Company in North 
Bend. It is estimated that there are 100 
farms in the district that will be served 
directly and indirectly by the new telephone 
arrangements. 

By motion adopted by the Salem city 
council recently Mayor Albin was author- 
ized to appoint a committee to investigate 
aad report on the proposition of establish- 
ing a municipal telephone system, in the 
event the public service commission grants 
the increase in telephone rates which are 
being sought by the Pacific Telephone & 
Telegraph Company. It is charged that 
the proposed rate increases would be dis- 
criminatory against Salem and would be 
exorbitant. A committee to be appointed 
by the mayor will take the matter up with 
E. T. Busselle, consulting engineer. 

SOUTH DAKOTA 

Work has commenced on extending a 
rural telephone from Lemmon to the farm- 
ing communities northwest of the city. The 
farmer stockholders are doing the greater 
part of the work of construction them- 
selves. 

TEN NESSEE 

The new common battery euipment of 
the Christian-Todd Telephone Company 
has been installed, and the new system was 
cut in recently. The new system is equal 
to the best used. Twelve hundred lines are 
put into operation, with capacity for more. 
The new office has been refitted with every 
convenience for the public and for the em- 
ployes. 

TEXAS 

Plans for the installation of a commu- 

nity telephone service for Aldine will be 





Vor. XXI, No. 5 


discussed at a meeting, according to W. L. 
Stalling of the agricultural department of 
the Chamber of Commerce. Mr. Stalling 
has aided several Harris County communi- 
ties to establish their own telephone plants 
and all of them have proved successful, he 
says. 

Workmen from the factories of the 
Western Electric Company are in Dallas 
installing equipment and cables for the 
Dallas Telephone Company, preparatory to 
unifying automatic and manual service. 
Cables are being laid between each of the 
sectional exchanges and all boards are be- 
ing connected. 

The merging ot the two telephone sys- 
tems of Taylor has at last been effected, 
the cutover completed and now residences 
and business houses of the city are con- 
nected by only one system—the Independ- 
ent Telephone—and a new directory has 
just been issued. 

Mrs. J. M. Daniel, who has been manager 
and part owner for a number of years of 
the Georgetown telephone plant, has pur 
chased the interest of Fred Robinson of 
Waco and is now sole owner of the prop 
erty. 

In order to take care of the great numbe1 
of orders for telephone service, the South 
western Telephone Company at Wichita 
Falls is building a twenty-five foot exten- 
sion to their present building. Orders are 
on file now for just twice as many tele 
phones as there are in the city at the pres- 
ent time. Nine new local positions and five 
toll positions have been installed recently. 
The cafeteria room is completed and will 
be in operation in two weeks. B. H 
Scruggs from the Dallas office is here su 
perintending the construction of the cafe 
teria for the employes. 

WASHINGTON 

Appeal to the state public service com 
mission from a recent increase of telephone 
rates from $2 to $3 a month was decided 
upon by 80 farmers of the vicinity of Spo 
kane who met recently. They maintained 
the commission had granted the telephone 
company no permission to raise the rates 

WISCONSIN 

New officers for the Wisconsin Tele 
phone Company elected recently were 
President, Bernard E. Sunny; vice-presi- 
dent and treasurer, Alonzo Burt; vice-pres- 
ident, H. F. Hill; secretary, W. I. Mizner: 
general manager, W. R. McGovern; gen 
eral auditor, B. S. Garvey. 

The local telephone office at Hartford is 
undergoing improvements which when 
completed will greatly improve both toll 
and local telephone service. A new toll 
board of the latest pattern is being installed 
which will give the company two toll 
boards, one rural board and three local 
call boards, six in all. During the busy 
part of the day six operators will work 
at the boards at one time which will mean 
better service, especially on long distance: 
calls. The new equipment will make the 
Hartford office one of the largest in this 
part of the state. The switchboard is twen 
ty feet long and when operated by six 
girls reminds one of a beehive with its 
attentive and busy workers. The force of 
operators has been increased to thirteen 
which with the bookkeeper will make four- 
teen. Besides this a number of men are 
employed in keeping the service in the best 
of shape. 

The Jefferson Mutual Telephone Com 
pany has commenced work on a new lin« 
leading northwest from the city into the 
town of Aztalan in order to give servic: 
to new subscribers, 
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